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Like most progressive transmission builders, Spicer 


engineers know that since the earliest days of 


motor transport, Nickel alloy steel gear units have 
been noted for reliability and performance. 

In case and core they’re extra strong and tough... 
because the use of the right Nickel alloy steel 
imparts greater strength and promotes depth 
hardening without loss of toughness, or danger of 
embrittlement. 

We offer counsel and data on the selection, 
treatment, fabrication and use of Nickel alloys. 


1. The famous W ater Buffalo transmission with cover off. 
Manufactured by Spicer. 


2. Spicer hypoid differential and 
pinion for the Willy’s “Jeep”. 


3. Spiral bevel gear and pinion, manu- 
factured by Spicer for the Studebaker 
“Weasel” Amphibian. 
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One way to meet 
higher costs 









More parts per day can be made on a multiple set-up 
like this using Shelby Seamless Tubing for its high 
machinability. 






Use Seamless Tubing 
and get more production per man-hour 



















T takes ingenuity to figure out ways to combat rising Sizes of Shelby Seamless Tubing range from % inch to 
re hen you can profit from the experience of others. 10% O.D. inches and in wall thickness from .035 inches 

During the war, manufacturers learned that seamless to 1.500 inches cold drawn. Write for complete details 
steel tubing had advantages over solid forgings on scores and analyses available. 


of jobs. Production was increased many times by set-ups 
such as the one illustrated above. 
With Shelby Seamless Tubing you start out with the 
basic shape already made. This eliminates at least a 
forging and certain machining operations. The better 
machinability of Shelby Tubing and its uniform high 
quality permit fast production. Parts can be turned out at 
considerably less cost than those made by slower methods. 
You can obtain Shelby Seamless Tubing processed to 
suit your particular requirements. Our service engineers 

1. Connector for 


work with you and with our own metallurgical depart- ; 
. : ruck and trailer. 
ment to develop the material most suitable for your 2. Roller for trac- 
te. ° = tor. 3. Bearing 
machining operations. 


shell. 4. Pump 


impeller. 5. Win- 
der for textile @ 
machine. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
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Tubing Specialties Division 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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Welded Products Division 


During recent years great progress has 
been made by Q.C-f> in welding tech- 
niques and methods. The full potential- 
ity of welding is now being realized in 
manufacturing methods — resulting in 
the establishment of THE WELDED 
PRODUCTS DIVISION of the American 
Car and Foundry Company. 

This Division is developing weld- 
ments for all lines of products. Through 
weldments and welding procedures 
great savings are realized. 

This means better products at a 
lower cost—Whatever Q.C.f> Builds It 
Is Known To Build Well ! 
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| AMERICAN CAR AND FOUNDRY COMPANY 


. New York - Chicago - St.Louis - Cleveland - Washington 
Philadelphia - Pittsburgh - St. Paul - San Francisco 
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A NEW BETATRON FOR ORBNANCE 


A 20,000,000-volt betatron unit, or X-ray machine, for the 
examination of artillery shells and bombs has been installed 
at Picatinny Arsenal in a building especially constructed for 
it. The betatron will “look” through twelve inches of steel 
revealing cavitation in shells or bombs and any imperfections 
in the steel casings. 

The unit was originated by the University of Illinois and 
was manufactured by the Allis-Chalmers Manufacturing Com. 
pany. There is another such gigantic X-ray at Rock Island 
Arsenal, and a smaller unit is slated for Aberdeen Proving 
Ground, but this is the first time that a building has been 
designed and erected around the machine. 


NAVY ROCKET WEAPONS 


Two new rocket engines, with thrust greater than that of 
the German V-2 bomb, and other modern rocket weapons that 
are the most powerful in the world were revealed recently at 
the Naval Air Test Center, Patuxent River, Md. 

“Tiny Tim,” the most powerful air-borne rocket known to- 
day, was demonstrated as were other high-velocity rockets, 
including the 5-inch Navy aircraft rocket. 

In addition, a new rocket motor called “Moby Dick” which 
is expected to be converted to increase the speed of aérial 
rockets such as “Tiny Tim,” was shown for the first time. 
This engine, with a thrust of thirty tons, was developed for 
the Bureau of Ordnance by the Bureau of A€éronautics, which 
anticipates further development that would open helds of dis- 
tances and speeds heretofore untouched. 

Also revealed for the first time was the liquid-propellant 
rocket engine developed by the Bureau of Aéronautics for its 
high-speed Gorgon pilotless aircraft. Known as the CML-2N, 
the compact engine delivers a thrust of 350 pounds for a 
period of over 2 minutes. 


MINIATURE “ATOMIC” BOMB TESTS 


Miniature “atomic” bomb tests are be:ng conducted at the 
Navy’s model basin, Carderock, Md., in conjunction with the 
“Crossroads” experiment. Scale-size models of Victory ships, 
approximately two feet in length, are used in the miniature 
tests to obtain advance data on the effect of the bomb blast 
on the actual ships to be subjected to the experiment at Bikini. 
The models are built on a scale of 1 to 220 and are bombed 
while floating in an improvised pond representing Bikini Atoll. 

A model “atomic” bomb containing a charge scaled down 
from 20,000 tons of TNT, is used for the tests. It is tired under- 
water and in the air over the pond. Data obtained from the 
effect of the model homb on the scaled-down ships will be 
compared with scientific information gathered from the Bi- 
kini experiments. The comparison will provide a check on 
the accuracy of methods employed at the model hasin. which 
normally subjects ship models to accurate scientific tests to 
obtain specific knowledge of a vessel’s performance before its 
construction. 


ROCKET LANDING DEVICE 

Rocket devices invented by the late Prof. Robert H. God- 
dard, famous rocket expert, are beginning to be made public 
through the issuance of U. S. patents. 
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AUTO-LITE 


WIRE & CABLE 


Built by the organization that makes 


complete electrical systems for many 


of America’s finest cars, trucks 


and tractors. 


MONEY 
CANNOT BUY 
BETTER 


WIRE AND CABLE 


Standard equipment for many of America’s 
finest cars, trucks and tractors, Auto-Lite wire 
and cable, batteries, spark plugs, instruments 
and complete electrical systems have won a 
world-wide reputation for unvarying depend- 
ability in service. Their acceptance by many 
of America’s leading car manufacturers as 


LIGHTS 
and 


LENSES 
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standard equipment for the cars they build is 
proof that money cannot buy better products. 
A new booklet listing many of the major 
products of The Electric Aute-Lite Company is 
just off the press. To obtain your copy, write to 


THE ELECTRIC AUTO-LITE COMPANY 


Sarnia, Ontario Toledo 1, Ohio 


GENERATORS |, 


TUNE IN THE AUTO-LITE 
RADIO SHOW STARRING 


DICK HAYMES—THURSDAYS 
9:00 P.M.—E.T. ON CBS 
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SUPERBLY 
ENGINEERED 


What you put into Autocar Trucks is 
important. What Autocar’s master en- 
gineers put into Autocar trucks is vital. 
It’s the superb engineering that enable: 
you to say, “The Autocar will arrive at 
0600.” It’s the stamina that gives you 
less trouble, mile after mile, and year 
after year. ... Autocars cost more be- 


cause they’re worth more. 


AUTOCAR TRUCKS 





MANUFACTURED IN ARDMORE, PA. 
FACTORY BRANCHES AND DISTRIBUTORS 


IN PRINCIPAL CITIES 
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New Developments 





One of them is a design for a rocket-landing device 
receive the high-speed stratosphere craft which rocket ad 
pulsion may make possible. This device is a big tube closeg 
at one end with a trumpetlike flare at its open eng The 
rocket craft is expected to enter this while wheels at Various 
points on its circumference help to guide it smoothly, ] 

As the rocket ship passes into the narrower part of the tube 
it will practically fill it and thus act as the piston in a huge 
pneumatic shock absorber. As its nose reaches the closed 
end it will contact a final checking device built: on the prin. 
ciple of an artillery recoil cylinder. 


GLASS-LINED CLOTHING 

The Navy has developed glass fiber-lined Clothing for 
greater protection against cold and wet weather. The glass. 
insulated clothing, which consists of a helmet, suit, mittens, 
and boots, was designed primarily for the protection of sub. 
marine and open-boat crews assigned to the bridge. 

The clothing is lined with quilted, spun-glass batting made 
from thousands of glass fibers, each with a diameter of about 
four microns, or a fraction of a human hair. The fineness 
of the fibers increases dead air space for greater insulation 
and gives the material the pliability and feeling of cotton, 

Laboratory and field tests reveal that the glass fiber lining 
combined with rubber-coated nylon retains more body heat, 
yet is twenty-five per cent lighter than the present regular 
issue gear. 


AN 8-BLADED AIRCRAFT PROPELLER 


An 8-bladed counterrotating propeller unit for high-speed 
airplanes has recently been developed. The unit consists of 
two 4-bladed propellers in tandem. The changing of propeller 
angles is accomplished by natural physical forces instead of 
the conventional electric or hydraulic “gear shifting.” 


RUSTPROOF POCKETKNIFE 


A new pocketknife that defies rust and corrosion has been 
developed by the Army Quartermaster Corps. It comprises 
a large spear-pattern cutting blade, a leather punch, a can 
opener, and a combination cap-lifter and screwdriver with 
a stud. The new knife’s four blades are made of a recently 
developed high-carbon cutlery steel. The knife is 334 inches 
long when closed, has stainless-steel springs and handles, 
brass bolsters, and nickel-silver rivets and clevis. The new 
steel is tough, free-grinding, and capable of maintaining a 
cutting edge slightly better than straight carbon cutlery steel. 


NEWEST DIVE-TORPEDO BOMBER 


The Navy’s newest dive-torpedo bomber, the mighty Martin 
Mauler, was designed for operation off the new large aircraft 
carriers of the Mipway class. A heavy, long-range multipur- 
pose plane, it is at present the Navy’s most powerful single- 
seater dive bomber torpedo craft. 

The Mauler, designated the BTM by the Navy, was de- 
signed and built by the Glenn L. Martin Company, Baltimore, 
Md. It is powered by a Pratt & Whitney Wasp Major engine 
with a military rating of 3,000-horsepower, the world’s largest 
aircraft engine. Its large 4-bladed Curtiss electric propeller 
measures fourteen feet, eight inches, in diameter. 

The Mauler, as a dive bomber, can carry 4,000 pounds of 
bombs or rockets. In an alternate capacity as a torpedo 
bomber, it carries one torpedo with additional rockets or 
bombs. It mounts four 20-mm. cannon. 


IMMERSION SUITS 


Because a man can live only a few minutes in Arctic waters 
without protection, the Air Transport Command is securing 
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Recognized dean of axle engineering is Colonel Herbert W. 
Alden: Engineer Consultant to Chief of Ordnance; winner of 
Frank Scott medal for “service to national defense”; twice- 
president of S.A.E.; Chairman of S.A.E. Advisory Committee. 








He has been Director of Engineering for The Timken-Detroit 
Axle Company since 1909. Colonel Alden has supervised the 
development of most of the axle engineering improvements 
of the past 38 years. 


An apple from the teacher 


—_ friend and teacher to young men in 
motor transport is Colonel Herbert W. Alden. 


Here’s what he has to say about young engineers 
coming up in motor transport today: 


“Motor transport has produced many outstanding 
engineering achievements in the past—and many up- 
and-coming young men have had their share in them. 


“But it is only the beginning. I am certain that the 
best things have not yet been done—spectacular de- 
velopments are ahead! Young engineers with the 
proper training and knowledge can make them come 
true, 


“At Timken Axle, we are planning scores of new 
developments and projects that only highly skilled 
engineers can do. Here, new advancements will be 
made by applying the superior weight of combined 
engineering knowledge against any given problem.” 


Timken's executive engineering staff is backed by a 
group of young engineers with an aggregate of more 
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than 600 years of experience in the design and develop- 
ment of axles and brakes! No other organization can 
duplicate this specialized knowledge of load-carrying, 
load-moving, and load-stopping problems. 


The research and technical resources of Timken 
Axle are, as always, available to the Army to help 
make motor transport stronger, our national security 


greater. 


———— \TiMKEN 
in Aepted us , 
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TIMKEN 
AXLES 


THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH. 
WISCONSIN AXLE DIVISION e OSHKOSH, WISCONSIN 
TIMKEN AXLE BRAKE DIVISION e DETROIT 32, MICH. 























Cut your own Trees 
and Firewood with 





the one-man portable 
motor-driven power saw 





A revolutionary new idea in a power-driven 
portable one-man saw that will fell or cut up 
hard or soft wood. Sally Saw weighs less than 
69 lbs., and can be easily carried and operated 
by any woodsman, Simplified design and use of 
lightweight materials help to make the Sally Saw 
the most up-to-the-minute saw on the market. 

Whether you are a large operator in pulpwood 
cutting or an individual with a wood lot for fire- 
wood cutting, the Sally Saw will be found to be 
economical in the first cost and low in operating 
cost. Sally Saw will save time and money for all 
wood cutters. 

Because of the radically new design of the 
Sally Saw’s 16-inch diameter cutting member, 
the standard model will cut through an 11-inch 
diameter tree or log with one pass in quick time. 


Write for FREE Pictorial Folder 












Product of 


CUMMINGS 
MACHINE WORKS 


BOSTON 
U.S.A. 


























New Developments 





10,000 synthetic, plastic-coated, high-strength cotton-m 
immersion suits. The suits are entirely watertight and go 
over all other outer clothing, including the Mae West he 
preserver. It can be put on by a novice within thirty poate 
and by an expert within ten seconds. Originally designeg he 
Arctic conditions only, it will be useful in all climates wh 
continuous water immersions are probable. 
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NEW PLASTIC PROTECTS FROM SUN 


A special ultraviolet-absorbing type of Lucite acrylic resig 
that will give protection from sunburn to fliers and persons 
riding in vehicles equipped with transparent plastic tops has 
been developed by Du Pont. The new material is being many. 
factured in clear and green transparent sheets, the latter offer. 
ing antiglare properties in addition to filtering out the harm. 
ful portion of ultraviolet. 


JEEP-MOUNTED MINE DETECTOR 


A jeep-mounted mine-detector set, capable of searching a path 
six feet wide along a road at a speed of three to five mile 
an hour, was perfected during the closing months of the war. 
This detector, designated as the AN/VRS-1B by the Army 
Signal Corps which directed its development and production, 
is mounted on two wheel-supported brackets extending five feet 
ahead of the jeep. When the detector passes over a spot where 
a mine has been buried it actuates an electrically controlled 
mechanism that stops the jeep within one or two feet. 


GAS TURBINES FOR THE NAVY 


For the past five years the Navy has been in the midst of a 
development program which will ultimately provide a new 
source of ship propulsion power. Since 1941 the Navy has been 
developing the gas turbine in codperation with many com- 
mercial firms. An experimental model has been under test for 
the past two years. This previously secret gas-turbine unit has 
been operating at 1,350 degrees Fahrenheit, the highest tem- 
perature yet sustained for long periods of time. 

The gas turbine, which operates much the same as a steam 
turbine except that it uses hot air instead of steam to spin 
the turbine blades, has many advantages over the steam tur- 
bine. It does away with the necessity of installing boilers, 
condensers, and complicated steam lines in ships, and the 
gas-turbine cycle can be operated at much higher tempera- 
tures than the practical limitation of 850 degrees Fahrenheit 
now present in steam-turbine construction for shipboard use. 

This means that gas turbines can be designed to weigh less, 
occupy less space, or maintain higher thermal efficiency than 
the steam turbine—thus greatly increasing the cruising range 
of Navy ships. 


HELIUM IN PEACE 


The world of science is seeking new uses for helium gas 
whose wartime production of 370 million cubic feet from 1941 
through 1945 by the United States Bureau of Mines was twice 
man’s output in all history to the end of 1940, 

Among its newest applications, helium saves as much as 
the weight of an average person when used in place of air in 
big airplane tires. Many new uses for the gas, which always has 
been and still is a United States monopoly, are being sought. 

Construction of four new extraction plants in Texas, Kan- 
sas, and New Mexico during the war changed helium from a 
laboratory curiosity costing $2,000 a cubic foot to a plentiful 
commodity costing about one cent a cubic foot. “ 


CHEMICAL PROPELLANT FOR V-1 BOMB 


Development of liquid chemical propellants that give pilot- 
less bombs a speed of 250 miles an hour by the time they leave 
a launching ramp only 160 feet long can now be revealed as 
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e EASY FORMABILITY 
@ EXCELLENT WELDABILITY 

¢ HIGH FATIGUE-RESISTANCE 

¢ GREAT IMPACT TOUGHNESS 

@ HIGH CORROSION - RESISTANCE 
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FOR LIGHTER WEIGHT. . . LONGER LIFE 
IN TRANSPORTATION EQUIPMENT 


Combining great inherent strength with exceptional formability, 
N-A-X HIGH-TENSILE steel has wide application in the design 
of improved transportation equipment. Where reduced weight 
means increased efficiency, its high physical properties may be 
utilized to permit thinner sections; if greater durability is the 
important consideration, identical sections can be made stronger 
and tougher with N-A-X HIGH-TENSILE steel. 


Consistent with the trend toward lighter, more efficient designs, 
N-A-X HIGH-TENSILE benefits the field of transportation by elim- 
inating deadweight in favor of greater payloads. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION e DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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A WINNING 
COMBINATION 
for 


Skeet | Shooting 


mone 
SOP See ¢ 





Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 
Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the New Remington 
Crimp. The Model 31 is a pump action repeating shot- 
gun which, during the war, aerial gunnery students 
nicknamed ‘“‘the gun with the ‘ball-bearing’ action’”’ 
because of its velvety-smooth operation. And Shur 
Shot shells with the New Remington Crimp eliminate 
“blown patterns” which cause those unexplainable 
misses. There is no top wad to obstruct the shot charge. 
Thus, you get even distribution of shot pellets with no 
holes or openings for targets to pass through unbroken. 
For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington 
CPO 


‘If It’s Remington—It’s Right’’ 


Shur Shot is a trade mark of Remington Arms Company, Inc. 




































New Developments 





one of chemical warfare’s secret projects of World War 
Known as the “Fred” project, the research work occupied ; 
staff of thirty chemists and engineers who worked for ci 
months to develop an allied V-1 bomb. 


AN “INDESTRUCTIBLE” PLASTIC 

A new industrial plastic that withstands acids which disse 
gold and platinum and retains its strength and form at higher 
temperatures than any known organ‘c material has r 
been disclosed. It is already contributing importantly to mod. 
ern engineering developments such as the jet engine, jn which 
it is the only plastic that will stand up under the high tem. 
peratures to which it is subjected. Radar and television ap 
among other fields in which it is solving serious problems, 

The plastic material, tetrafluoroethylene resin—to be known 
by the trade-mark ‘“Teflon”—was developed in Du Pont research 
laboratories. It is claimed that no substance has been found 
which will dissolve or even swell the polymer, including gah 
potent reagents as aqua regia, chlorosulfonic acid, acetyl chlo. 
ide, boron trifluoride, hot sulfuric acid, hot nitric acid, and boil. 
ing solutions of sodium hydroxide. 

Subjected to a temperature of 572 degrees Fahrenheit cop. 
tinuously for three months in a recent test, it showed virtually 
no degradation and retained all its useful properties at that 
elevated temperature. Conversely, it 1s not adversely affected 
by temperatures as low as 75 degrees below zero Fahrenheit, 
NEW NAVY SUPERCHARGER 

The first “2-stage” turbosupercharger in the world has been 
developed for use in Corsair airplanes, making possible efficient 
operation at altitudes above 40,000 feet—10,000 feet higher than 
the normal service ceiling for this standard Navy fighter, Itis 
being installed in one complete squadron of Corsairs whigh 
will go through experimentation and tactical evaluation at 
very high altitudes. 


DISTILLATION BY COMPRESSION 


A new method of distilling fresh water from sea water wag 
devised during the war by Commodore R. V. Kleinschmidt 
U.S.N.R., the Navy recently revealed. It involves distillation 
by means of mechanical energy instead of externally applied 
heat, which is used in all other types of distillation and evap 
oration. “Compression distillation,” as the new method is called, 
gives a yield of about 175 pounds of water for each pound of 
fuel used. 

Compression distillation depends upon mechanically com- 
pressing the steam or other vapor leaving the evaporation 
compartment of the still. Such compression raises the tem- 
perature of the steam a few degrees. At the higher pressure 
the steam condenses at a temperature somewhat higher than 
the boiling point of evaporating raw water so that heat can 
flow from the condensing steam to the raw water and boil it. 
Efficient provision for reducing heat loss to the atmosphere and 
recovering heat from the distillate and concentrate carrying out 
wastes as they cool down to room temperature completes the 


system. 


FOR A SEA-LEVEL CANAL 


The present lock system of the Panama Canal cannot be 
protected against bombing, and Jchn G. Clayburn, supet- 
intendent of the Canal’s dredging division, has urged that the 
waterway be streamlined to make it a sea-level route between 
oceans. Such a project would take twelve years to construct 
at a cost of $1,310,000,000. 

Mr. Clayburn believes that the invulnerability of a se 
level canal has been amply demonstrated at Suez, which was 
blocked by sunken ships during the war but only for a few 
days at a time. 


ARMY ORDNANCE 






















The 


isan 


diate 
tion 
imp 
Sper 
job f 
optir 
the ¢ 
are | 








The MIT-Sperry Detonation Indicator Furthermore, it is also of value 
isan engine instrument which imme- 
diately detects and evaluates detona- 
tion. This positive warning of 
improper combustion—with the 
Sperry Detonation Indicator on the 


job from take-off to landing—assures 


in critical operations involving 
antidetonant fluid injection. 

New gains in serviceability, de- 
pendability and life are achieved by 
the latest Sperry Detonation Indicator 
with improved Pickup and Commu- 


tator. Superior coil construction gives 


optimum engine performance with 
twice the former output signal and 


the certainty that the engine and fuel 
longer Pickup life. In addition to 


ae properly matched at all times. 


@® Sperry Gyroscope Company, Inc. 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK + DIVISION OF THE SPERRY CORPORATION 


LOS ANGELES » SAN FRANCISCO »* SEATTLE * NEW ORLEANS « CLEVELAND ¢ HONOLULI 
GYROSCOPICS + ELECTRONICS +» RADAR + AUTOMATIC COMPUTATION + SERVO-MECHANISMS 
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DEPENDABLE SPERRY PICKUP 


increased life, the new Commutator 
has the tested advantages of simpler 
installation and timing, easier and 
less maintenance. 

The MIT-Sperry Detonation Indi- 
cator is designed for use on all types 
of engines and aircraft. It is a particu- 
larly valuable aid in engine opera- 
tion, design and testing—or in the 
development of engine fuels. Let us 
give you complete information on this 
improved engine instrument. 
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Warner Vari-Load Electric Brakes are Safer! 
Toa. America is depending on motor 


transportation as never before. Every pay 
load carried by big trailer outfits must get 
through on schedule. Delays due to accidents 
caused by ineffective brakes must be pre- 
vented—there should be no compromise with 
safety! 
It is significant that 80% of all power-brake equipped 
trailing vehicles purchased by the Government during the 
war—had Warner Electric Brakes. So take a tip from 
Uncle Sam—protect your drivers, your cargoes, and your 
trailer outfits—give them the EXTRA SAFETY of 
Controlled Braking Power—exclusive feature of Warner 
“Vari-Load” ELECTRIC Brakes. No matter what the 
weather, the driver can pre-set any and all brakes to fit 
BOTH load conditions and road conditions—thus keeping 
his train straightened out and under full control even when 
the going is slippery, and avoiding costly tie-ups due to 
damaged equipment. 
On all future trailer purchases, specify Warner “Vari- 
Load” Electric Brakes—world-famous for safety, sim- 
plicity, and dependable, efficient, trouble-free performance. 


WARNER ELECTRIC BRAKE MFG. COMPANY 
BELOIT, WISCONSIN 


| ELECTRIC BRAKES 





Only a few flexible wires. 


complicated mechanisms. 


Nothing to freeze or chatter—no 
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He contended that the locks and dams of the Panama Can 
were vulnerable to bombing, and that the destruction peal 
with an atomic bomb would make it virtually im; Ossible for our 
engineers to repair the Canal once it was bombed. 

SAFE INSTRUMENT APPROACH SYSTEM 

Radio signals from five transmitters—one of the Most com. 
plete instrument approach systems for aircraft landings in 
use at a major airport—now guide pilots through fog or storm 
for safe landings at Lockheed Air Terminal, Burbank, Calif 
The network of radio beams and marker signals ensures i 
landings in inclement weather and speeds up operations, 

The radio beams are not a blind landing device, They direct 
approaches to the airport runway through bad weather for 
visible, or contact, landings by use of standard radio navigational 
beam signals universally recognized by airline pilots, A unique 
feature of the automatic installation is a pullout system that 
enables a pilot to pull away safely from the airport should 
he be unable to land after he has made his descent to 600 feet, 


AIRCRAFT STATIC ELIMINATOR 


Static, the bane of aircraft communication, is now being 
combated with an artificial drizzle of electrically charged 
droplets. A recently patented device provides three or more 
long rods or trailing wires from wingtips and tail, together 
with a larger number of short metallic fingers, all connected 
together but all insulated from the plane itself. This system js 
calculated to pick up an electric charge from the air directly 
to the rear of trailing edges. 

Curved over toward these fingerlike projections are nozzles 
conveying a liquid from a reservoir within the plane, They are 
filled with wicks and so adjusted that droplets of the liquid 
can be released in controlled small quantities. This liquid carries 
a charge of the same sign as that of the plane itself, while the 
trailing fingers and rods are oppositely charged, Therefore each 
droplet carries away with it a small fraction of the plane's 
static charge, which is neutralized when the droplet is attracted 
to the trailing metallic system. 


VACCINE AGAINST DENGUE FEVER 

An effective vaccine has been obtained against dengue fever, 
it was announced recently by the Commission on Neurotropic 
Virus Diseases of the Army Epidemiological Board. The fever 
virus first was isolated in Hawaii by army doctors and brought 
to the United States where it has undergone thirty-two con- 
secutive passages through the brains of mice. In the course 
of these passages it underwent a curious mutation whereby 
it lost its capacity to produce in men the severe illness and 
protracted fever characteristic of the original disease. It has 
retained, however, its ability to produce the measleslike rash, 
and it gives subsequent immunity to the unmodified dengue 
virus. The immunizing dose is very small. The extract from 
the brain of a single mouse has been found to contain at least 
10,000 such doses. The new vaccine is prepared from this 
modified virus. 


THE B-50, NEW SUPERFORTRESS 


A new superfortress—the B-50—with more power and better 
flight performance than the B-29 has been announced recently. 
An experimental model has been tested since 1945 under the 
supervision of the Air Technical Service Command and the 
Pratt & Whitney Aircraft Division of United Aircraft Cor- 
poration. A production version is now being built by Boeing 
Aircraft at Seattle. The B-50 has four Pratt & Whitney radial 
engines with a total of 12,000 horsepower as compared with the 
B-29’s 8,800. Observers said the experimental model left the 
ground at light bomber climb angles. Jet exhaust stacks help 
increase its speed. 
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Check your driving. Check your truck. Check accidents! 


For Today’s Big Building Job.. STAN DARDIZE ON 


Deep-rooted in this Twentieth Century, Reo has borne its share of the heavy 


hauling load. The massive frames of the new Reos—cold-riveted for extra 
strength—the sturdy axles, springs and wheels are engineered for today’s 
big building job. The powerful, precision-built engines are designed to 
deliver loads swiftly and at low cost. Also of interest to all truck operators 
is Reo More-Load design which provides more load space on shorter wheel- 
base, with balanced weight distribution and shorter turning radius. Reo is 
all truck in every part and every dimension. Get the facts and you'll stand- 
ardize on Reo equipment, which is now being sold and serviced through a 


nation-wide organization of distributors, dealers and factory-operated 
branches. REO MOTORS, INC., Lansing 20, Michigan. 1904 + AMERICA’S TOUGHEST TRUCK - 1946 





BUILT, SOLD AND SERVICED BY TRUCK SPECIALISTS 
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KING-SEELEY’S 


Service Record 


The records show that between Febru- 
ary, 1941, and August, 1945, King-Seeley 
employees produced and delivered to 
our Armed Forces more than 385,000,000 
pieces of special war materials. In addi- 
tion to this, more than 1,000,000 pieces of 
regular production items such as gover- 
nors, gauges, and speedometers for both 
combat and supply vehicles were produced. 


We feel justly proud of this record and 
the sixth Army-Navy “E” Award given us 
May 12, 1945, in recognition of this 
accomplishment. If necessary, we can do 
it again, but right now we are devoting 
all our energy to the production of peace- 
time civilian goods to the end that all may 
enjoy true prosperity. 
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UTILIZE PRIVATE RESEARCH 


In the issue of ARMY OrpNANCE for September 1933 there 
appeared an article by me urging the use of private-enterprise 
laboratories for preparedness purposes. This was responded 
to in a subsequent issue by an Army officer who clearly dis. 
missed my contention as unworthy of serious consideration, 
Since then we have been through a great war in which we 
have seen exemplified the notion that inexperienced unqualj- 
fied men in uniform should be entrusted with noncombat re. 
sponsibilities while experienced men qualified in the fields in. 
volved should not be utilized because they are not in uniform, 
In the early stages of the war the laboratory with which ] 
am connected was not used at all. In the later stages we were 
called upon for services beyond our ability to render. In the 
meantime we had lost several of our younger technicians, The 
whole inspection field was handled largely by men in upj- 
form, even where competent civilian ability was available, 
My objection to the point of view of the military in these 
matters may be illustrated by the experience with the “dim- 
out” in coastal areas. We were invited to assist the Engineer 
Board in researches as to suppression of sky glow, and we co- 
operated with the Second Service Command in devising and 
applying dimout procedures hereabouts. Some part of our 
expenses was paid, but only a part. No fees reached us. 


EN the matter of research, although on our staff there were 
unexcelled experience and ability, we were not permitted to 
participate in the planning or in the analysis of findings and 
the conclusions to be drawn from them. We were merely per- 
mitted to assist in making the measurements that had been 
planned and that were reviewed by those in uniform, We 
have not been permitted to see the final report on the subject. 

In the matter of local dimout procedures we were not uti- 
lized for assistance in preparing regulations and only to a 
limited extent for assistance of those enforcing the regu- 
lations. 

This may be contrasted with the British procedure. In Eng- 
land, with a much more critical situation than we ever en- 
countered, the best ability of the country was marshaled in 
the service of the nation. The Ministry of Home Security 
placed military assistance at the disposal of these experts. 
The studies of the blackout situation made under such aus- 
pices were of outstanding competence. Through the British 
Central Scientific Office in Washington I was permitted to 
study the findings, although I have not been permitted to see 
the like American report. 

The foregoing is not intended as a complaint. My purpose 
is to suggest that if it is at all possible there should be 
brought about a review of military policies in the hope that, 
in further preparedness, provisions will be included for utili- 
zation of the best available civilian talent on all technical 
problems in which civilians might properly function. 

From my point of view, the country would be better served 
if tests and inspections were made, so far as practicable, by 
the organizations that in peacetime specialize in such serv- 
ices. And when there are technical problems for which there 
is available outstanding civilian ability, that ability ought to 
be used in the national interest without the hampering in- 
fluence of military red tape. 


New York City. Preston S, MILLAR 
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Aluminum tank cars are now a “produc- 
tion” item. About 50 are being built or are 
on order by General American Transporta- 
tion Corporation of Sharon, Pennsylvania. 
And speeding that production is Lincoln 
Electric Company’s “Electronic Tornado” 
automatic carbon-arc welding machine. 

Each shell—31 feet long by 78 to 87 
inches in diameter—is made up of 44-inch 
and 5-inch Alcoa Aluminum plate. Alcoa 
Alloys are used because of their superior 
performance in the presence of the chem- 
icals to be hauled in these cars. 

Whether you’ve a question on how to 
employ aluminum to best advantage, 
which fabricating methods to use, or what 
alloys, Alcoa can help determine the 
answers. For such assistance, call the near- 
by Alcoa office, or write: 

AtumMiInuM Company OF AMERICA, 2137 
Gulf Bldg., Pittsburgh 19, Pennsylvania. 


ALCOA avuminum © 
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AETNA-STANDARD 
ENGINEERING CO. 


YOUNGSTOWN, OHIO 
ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LIMITED 
THORNABY-ON-TEES, ENGLAND 
JOHN INGLIS COMPANY, LIMITED 

TORONTO, ONTARIO, CANADA 
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NAVAL SUICIDE AGAIN? 


Until firm foundations are laid guaranteeing world Peace, 
we must assume that there will be aggressors and that those 
aggressors will have to be curbed by force. Whatever inter. 
national agreements or associations may be sponsored by the 
United Nations, one of the cornerstones of peace must be the 
maintenance of armed force by the United States; particy- 
larly the sea and air power of the U. S. Navy. 

In the past, at the end of every war, during some of which 
our naval power was built to formidable proportions, we in- 
variably destroyed that power or let it rot. 

We ended the first World War with a very respectable Navy 
afloat, with more ships building, and with a fair prospect for 
an adequate number of Pacific bases. But in 1922 we initiated 
the Naval Disarmament Conference which resulted in treaties 
that caused us to sink twenty-five per cent of our fleet, to stop 
building additional ships, and to accept other limitations on 
our future naval program. 

Some of the things we did under the terms of the treaties 
and under subsequent agreements seem unbelievable now, 
We scrapped or sank 30 battleshits, including 7 partly com- 
pleted new ones, and junked 15 cruisers, 139 destroyers, and 
52 submarines. 

Some of those vessels were the newest and best of their kind. 
Naval officers still wince at the recollection of the WASHINGTON, 
a good fighting ship seventy-five per cent completed, being 
towed to sea and sunk by our own guns and torpedoes on No- 
vember 25, 1924. While we saved two partly completed battle 
cruisers which were later converted into the aircraft carriers 
LEXINGTON and SARATOGA, we tore up four sister cruisers 
which would have made equally good carriers—and four more 
carriers would have been a vast comfort in 1942. 

The 1922 treaty limited our naval air strength to 135,000 tons 
of aircraft carriers, with a restriction of 27,000 tons on each 
new carrier. Result: we are just now building the 45,000-ton 
carriers needed to step up the power of our air strikes from 
the sea. Similarly, new battleships were limited to 35,000 tons 
each, which prevented construction of the new 45,000-ton super- 
ships of the present Iowa class. 

In the 1930 treaty we aceepted a ceiling of 18 cruisers with 
guns larger than 6.1 caliber. The result: a limiting factor in 
the early days of the war. We also accepted a limit of 150,000 
tons for destroyers, and agreed that no one could build any other 
surface warship between 600 and 2.000 tons if that vessel car- 
ried torpedo tubes or had a speed of more than 20 knots. This 
last almost unbelievable restriction was serious, because it pre- 
vented construction of antisubmarine vessels, German sub- 
marines travel on the surface at 18 or 19 knots and some may 
exceed 20 knots. 


In retrospect, it is plain that we lightly gave away in these 
treaties the means by which we could have kept the peace of 
the world or, at any rate, by which we could have swept any 
aggressor from the seas. And not only did we sink part of our 
Navy and hamstring the rest, we also discredited the industries 
and individuals upon whom we relied for ships and guns and 
aircraft. During the '30’s the armaments industry was hit broad- 
side by a wave of “merchants-of-death” criticism. 

As a result, the Bethlehem Steel Corporation, which had the 
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GIVE A MAN A TORCH 
HE CAN TRUST 


Frankly, we have no way of knowing how many burners are using 
VICTOR cutting forches, but over 75,000 of them have gone to war. 
Of one thing we are sure—experienced burners, once acquainted 
with VICTOR torches, will choose them every time. 


VICTOR EQUIPMENT COMPANY 
844 FOLSOM ST. + SAN FRANCISCO 7, CALIFORNIA 


DISTRIBUTORS FROM COAST TO COAST 








One 
operator 
does the 
entire 
job... 





This multi-spindle press is used to drill, ream, and finish 
all holes in one side of a casting at one thrust. 
Formerly requiring a battery of machines to complete, 
this job is now done by ONE machine and ONE opera- 
tor 60 per cent faster. 


Savings in labor and expense are not confined to im- 
provement in manufacturing technique. Savings are 
being made in office work, too! 


Today, ONE National machine and ONE operator 
can do the entire bookkeeping and accounting job in a 
plant employing 50 to 200 people. Instead of having to 
use different machines, the following accounting and 
bookkeeping work is done in industries employing up to 
200 people on ONE National machine by ONE operator, 
swiftly, accurately, and economically. 


@ Posting “Daily-Weekly” Accrual Record (Time 


Record ) 
@ Daily Labor Distribution 
(a) Direct 
(b) Indirect 
(c) Scrap Reports 
@ Weekly Attendance Check and Determination of 
Average Earnings Rates for Incentive Em- 
ployees (by departments) 


Writing Employees’ Pay Statements, Checks, and 
Payroll Journal 

Posting Employees’ Earnings Records 

Posting War Bond Records 

Writing State and Federal Government Reports 

Sales 

Purchases 

General Ledger 

Receipts 


Disbursements 


Whether your factory is small or if you employ 
several thousand people, it will pay you to let a National 
representative make a survey of your present accounting 
methods. Do not change them unless he proves to your 
complete satisfaction that a definite saving in time and 
money can be made. 


The National Cash Register Company 


CASH REGISTERS @© ADDING MACHINES 
ACCOUNTING-BOOKKEEPING MACHINES 
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finest big-gun-forging units in the world—its only rival 
the Krupp works of Germany—scrapped that forging sean 
almost entirely. The Navy had to rehabilitate it in 1949 ne 
cost of $2,500,000. , 

Du Pont, one of the world’s largest manufacturers of explo. 
sives, tried to divest itself to a large extent of its fac 
making powder and continued to manufacture expk 
the urgent request of the Army... . 


ilities for 
sives only at 


. We undermined our potential power in a third way by our 
ies 6 ls de ss eae Gee 
hilippines, d g om Spain the Marj- 
ana, Caroline, and Palau Islands for about $4,500,000, We took 
only Guam, in the Marianas. Germany bought the rest—which 
were mandated to Japan after the first World War. 

Thus by inertia we accepted a fatal limitation on our freedom 
of action in the Pacific. We failed to realize that without an 
adequate bridge of bases across the Pacific we could not defend 
the Philippines or support our open-door policy in China. Ip 
other words, while continuing to assert an opinion and influence 
in Asiatic affairs, we denied ourselves the military means to 
operate effectively in the Western Pacific. 

During the past four years we have become the greatest sea 
and air power on earth. We have added to our fleet 9 battle- 
ships, more than 70 aircraft carriers, 34,500 planes, a score of 
cruisers, more than 500 destroyers and destroyer escorts, over 
100 submarines, and thousands of landing craft, auxiliaries 
patrol and mine craft. 

We had time to turn out these ships and planes—time gained 
for us by England’s single-handed stand against the Germans 
in 1940-1941, and by the mighty resistance of Russia. Next time 
there may be no such breathing spell. In the next war, the 
enemy may be over our homes on the first day of hostilities, 

What shall we do with these sea and air armadas that we 
have built and are still building? Shall we destroy them again 
and go back to the dream that geography insulates us from war? 
The peace of the world and our own security demand that we 
retain the relative superiority in sea and air power.—Jamees For- 
restal, Secretary of the Navy. Reprinted by special permission of 
the Saturday Evening Post. Copyright 1944 by the Curtis Pub- 
lishing Company. 


STRENGTH FOR GOOD WORKS 

I believe that strength is necessary in support of good works, 
just as strength has been applied in the furtherance of wicked 
iims in the world. We gained a great victory over the Axis 
powers in this war, but there are still enemies abroad, ex- 
ternal and internal, because when you come down to it, the 
seeds of war are in the breast of each of us. None of us, as a 
citizen or as an official of his government, can escape his 
responsibility for understanding that within him is a certain 
umount of greed, a certain amount of selfishness, a certain 
amount of prejudice. Those things are not going to be eradi- 
cated from our breasts within our time; but we can find ways 
to control them, to turn them to practical use, so we can get 
along together. 

In this great world problem I think that the Americas have 
an unusual opportunity. I believe that in the Americas more 
than in other countries are still remaining those shreds of the 
pioneering spirit that brought our forefathers into every country 
ot this hemisphere from Europe. They did not have some one 
to take care of them. They had to take care of themselves. 
That pioneering spirit, that determination to go and live their 
lives as they please which, as I understand it, is at the basis 
of our understanding of democracy, is still with us in great 
measure.—General of the Army Dwight D. Eisenhower before 
the Inter-American Defense Board. 
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We didn’t 


write this statement — 





EXPERIENCE DID! 








ON CONGESTED STREETS . . . OVER MOUNTAIN GRADES . . . THROUGH STORMS . . . ON CROWDED HIGHWAYS . .. DAY OR NIGHT . . . 


the best brake 


Millions of miles of experience it encounters, Bendix-Westinghouse Air 
under every conceivable condition Brakes can add safety, driver satisfaction, 
stands behind the statement “The Best and economy to your business. Let your 
Brake is AIR” —a statement that every Bendix -Westinghouse distributor show 
truck and bus operator knows to be a you how simple and inexpensive it is to 








fact! And experienced operators also modernize your present equipment with 
know that the finest Air Brakes bear the Air Brakes, or assist you in selecting, 
name Bendix-Westinghouse—the oldest, for new equipment, the right kind of 
largest, and most progressive manufac- Air Brakes for the specific job. 

turer in the field. Regardless of the type BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
of equipment you operate or the terrain ELYRIA, OHIO 
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CONTINENTAL 


‘Foundry & Machine 
Company 
PITTSBURGH - CHICAGO 


* 


SPECIALIZING IN 


Carbon and Alloy Steel Castings 


Alloy Steel, lron and 
Alloy tron Chilled Rolls 


Rolling Mills and Steel Plant Equipment 
Special Machinery 


PITTSBURGH WORKS 
Coraopolis, Pa. 


‘CHICAGO WORKS 
East Chicago, Ind. 


WARWOOD WORKS 
Wheeling, W. Va. 


WHEELING WORKS 
Wheeling, W. Va. 





Dynamite of many kinds was 
supplied by Atlas regular plants 
for Army and Navy war 
work on jobs such as airports, 
highways, harbor channels 
and demolition operations. 





POWDER COMPANY 
Wilmington 99, Delaware 


Coated Fabrics 
Activated Carbons 
Chemicals 


Industrial Explosives 
Blasting Supplies 
Product Finishes 
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German Guided Missiles 
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NAZI SECRET WEAPONS DISCLOSED 


A number of hitherto secret German guided missiles were dis. 
closed recently at Farnborough, England, as reported jn The 
Aéroplane, and some of the new-type weapons are discussed here, 

Designed by Rheinmetall Borsig, the Rheintochter R1 was 
developed as a ground-to-air weapon for operation with the 
Rheinland system of aircraft interception, in which two radar 
plots, one on the hostile airplane and the other on the Projectile, 
were correlated by a ground controller. 

The Rheintochter R1 consisted of a rocket-propelled missile 
with six wings, aft of which was a booster rocket with four 
fins. The booster rocket was used for launching, and after ex. 
pending its energy it dropped off, The distance from the launch. 
ing base at which the booster rocket left the main missile was 
about two kilometers. 

The main rocket had a fuselage measuring 11 feet, 1014 inches 
in length, and 20 inches in diameter. Just aft of the pointed nose 
were four wooden control fins connected to operate in pairs, 
the top and bottom fins controlling the direction of flight and 
the lateral fins acting as elevators. The rocket motor was located 
just forward of the wings, and the exhaust gases were released 
through six venturis spaced round the fuselage between the wing 
roots. These venturis were inclined outward to ensure that the 
gases cleared the booster rocket unit. 

Of mixed wood and metal construction, the airfoils had a very 
thin section, Leading edges were of wood, while the sections aft 
of the thickest part were made up of a solid wooden core covered 
with thick sheet metal. These wings had a root chord of 28 
inches, a tip chord of 10 inches, and the sweep-back on the lead- 
ing edge amounted to 40 inches. The total span was 8 feet, 
8 inches. The war head was situated in the extreme tail aft of 
the wings. 

The booster unit consisted of a cylindrical fuselage 58% inches 
long and 22 inches in diameter. It contained a rocket motor and 
mounted four all-wood fins. These fins had a root chord of 32% 
inches, a tip chord of 12 inches, and a total span of 7 feet, 3 
inches. The exhaust gases were ejected through five outlet tubes 
in the extreme rear. These tubes had a maximum diameter of 
7 inches and a length of 7% inches. Two additional tubes, upper 
port and lower starboard, were sealed off. 


BR HEINTOCHTER RI was launched from an inclined ramp. 
Small holes in some of the main wing tips suggest that some form 
of launching runner had been fitted. A flare in the tail of the main 
rocket was used as a visual aid for steering. Development of 
this weapon had ceased prior to May 1945, but an improved 
version known as the R3 had appeared, The total length of the 
R1 was 18 feet, 10% inches, the maximum speed 1,500 to 1,600 
feet a second, and the maximum ceiling 20,000 feet. 

An interesting point about the German development of ait- 
to-air and ground-to-air weapons was the way in which aircraft 
designers were brought in to design missiles. Henschel was 
given a range of types to design, including Hs 293 and Hs 298, 
Messerschmitt designed the Eizian (Gentian), a 4-rocket mis- 
sile similar in outline to their Me 163, while Junkers produced 
the Schmetterling. Schmetterling was designed by Professor 
Wagner, of Junkers Flugzeug und Motoren Werke, and this 
weapon bore the distinctive title of V-3. 

Schmetterling was a radio-guided, rocket-propelled antiair- 
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WITH CUTTERS 
' It’s PRODUCTION 
THAT COUNTS 


...and Brown & Sharpe Cutters are outstanding for 
the High Production they deliver ... with minimum 
sharpenings . . . and long cutter life. 


Brown & Sharpe designs, selected materials, scientific heat treatment and 
broad experience in cutter manufacture all contribute to the superior per- 
formance of Brown & Sharpe Cutters. 

Fast machining rates . . . minimum sharpenings . . . accuracy where 
accuracy is essential . . . long cutter life . . . these are advantages 
Brown & Sharpe Cutters give you—advantages that count—in production. 

Catalog listing complete line sent on request. Brown & Sharpe Mfg. Co., 
Providence 1, R.1., U.S. A. 











solve your problems . 


Farquhar builds the press you need. Illustrated at the right isa 
Farquhar Hydraulic Production Press equipped with a steel 
steam platen. This press is built in a variety of sizes to meet the 


production requirements of your shop. Remember, Farquhar 


builds the press you need. 





1507 DUKE STREET 


; 
Mission Accomplished... 
Gaster... Better... At Less Cost with 


Fargitha, HYDRAULIC PRESSES 


No matter how large or small your operation may be, Farquhar, 
builders of hydraulic presses with capacities of 3 in7200 tons, can 
. serve you efficiently and economically. 





NINETIETH ANNIVERSARY YEAR 


A.B. FARQUHAR COMPANY 





YORK, PENNSYLVANIA 
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A GREAT FILM because it makes your 
picture taking so easy and so sure... 


Kodak Verichrome Film 
The Film in the Yellow Box 


Eastman Kodak Company, Rochester 4, N. Y. 





® There’s a CLEVELAND 
Reamer for every job. And 
every reamer that carries 
the trade-mark can be 
counted upon to finish the 
maximum number of holes 
at minimum cost. For peak 
performance, always 
specify CLEVELAND 
Twist Drills, Reamers, 
Screw Extractors, Arbors, 
Mandrels, Sockets, Mills 
and Counterbores. 
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German Guided Missiles 





craft missile. In layout it comprised a long 


. . aa. cylindrical meta) 
fuselage with a short-span midwing placed 


ete 4 + TI : ' far back, With 2 
cruciiorm tall unit. le fuselage was built in se 
Ctions hous 
Sing 
The Nose 
Was asymmetrical, the port side carrying the long fuze and 
7 War 


the components and was covered with a metal skin, 


head and the starboard side having a 6'%-inch 4- blade air 
. Screw 
driving the electrical services. 


The wing was an extremely interesting structure. being cas: 
C 


in one piece including the main spar, trailing edge. and 
; 5 Six 
main ribs. Attachment was by means of a tubular Spar passin 
- ° ° . S) 
through the fuselage and inside rib to a point at the bt 
on 


of the nose of the third rib and‘front spar. The whole structure 
was covered with a light-alloy shin, and lateral contro} Was 
achieved by spoilers on the trailing edge. The cantilever tail 
unit was also cast and covered with light alloy, Spoilers Were 
fitted to the trailing edge of the tailplane, but no truc directional] 
control was provided. 

Ground launched, Schmetterling was propelled by two rocket 
motors, one attached to the top of the fuselage and the other 
beneath the fuselage. 
short period and when expended were automatically jettisoned 
Schmetterling was to have homed by radio on bombers by 
acoustic and sighting devices, Professor Wagner believed this 
missile to be so accurate that he predicted that one bomber 


These units gave tremendous thrust for a 


would be destroyed for every missile fired. This weapon was 
ready for quantity production. 


W ASSERFALL was a ground-to-air rocket missile generally 
similar in conception to the larger long-range A4 rocket. The a. 
hibit at Farnborough was actually a small model of this weapon, 
It was painted leaf green and still had traces of earth clinging to 
it, which was explained by the fact that this particular specimen 
had been obtained as a result of dragging a pond near Nord- 
hausen. 

Externally, the Wasserfall is almost identical to the V-2, but 
has four short-span wide-chord wings, and it appears to be 
related to another weapon found in the American zone of occu- 
pation in Germany just after the German collapse. This other 
type had only two wings of a higher aspect ratio and a modified 
tail unit. 

Wasserfall was propelled by visol and nitric acid and was 
originally designed to be detonated by a radio fuze, Later models 
would probably have been detonated by a proximity fuze in 
conjunction with a homing device, The early models of Wasser- 
fall are known to have been fitted with a Siemens K12 auto- 
matic pilot servo unit, used to actuate the control surfaces of the 
weapon. 

One of a series of air-to-air, ground-to-air, and air-to-ship 
weapons produced by Henschel was the //s 298 shown at Far- 
borough. The Hs 298 was described as a radio-controlled glider 
bomb, but, as in the case of the Hs 293, which also carried this 
description, the Hs 298 had rocket propulsion, 

Hs 298, a small and ugly missile, was designed for use against 
bomber formations. It was released from a parent airplane 
flying a little above or below the target at a range of a hali 
to 1% miles. The stipulation that the Hs 298 was te be launched 
from above or below the target was probably to help in aiming 
the missile as it would be more easily guided from these positions. 

Experimental work was begun early in 1944 and was net 
completed by the time of the German collapse. Control was 
achieved by spoilers on the tailplane and wing tips. The missile 
was exploded by a proximity fuze. 

Data: Span of wing, 4 feet, 234 inches; chord of wing # 
root, 1914 inches; chord of wing at tips, 9 inches; sweep back 
on leading edge, 18%4 inches; length, 6 feet, 7 inches; width 
of fuselage, 7% inches; maximum depth of fuselage, 16 inches: 
span of tailplane, 2114 inches; total weight, 210 pounds. 
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The Federal Gas Gun and Flite-Rite Projectiles are 
gsed for dislodging barricaded criminals and insane 
ns. The Federal Gas Gun and Spedeheat Pro- 
‘ectiles, Short Range Shells and Flares, also Grenades, 
_ used for controlling rioting and disorderly groups. 
You can handle such disorders with gas and avoid 
casualties resulting from firearms. 


Range Gas Cartridge 
set arachute Flare Shell 


Spedeheat Projectile 


Other Federal Products are Gas Billies; Gas Projectors; 
Gas Masks; Fusees and Road Flares; Armored Vests 
and Shields; Gun and Metal Detectors; Revolvers; 
Ammunition; Gun Oil and Solvent; Handcuffs; Leather 
Police Belts and Holsters; Police Clubs and Saps; Police 
Lights and Sirens; Sound Detectors; H&R Reising Sub- 
Machine Guns and Automatic Rifles, etc. 


Write for Prices on Items in which you are interested 
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FEDERAL PROTECTIVE EQUIPMENT 


FOR LAW ENFORCEMENT AGENCIES 






Federal 14%’’ Caliber Gas Gun 






fires shells pictured left 


Our facilities are available for 
special research on synthetic work, 


and other specialized problems. 


ARMY-NAVY “EB” 
Production Award. 


























Here, in the Bendix-Weiss Constant Velocity 
Universal Joint, Strom Balls do their part in 
making military vehicles, from Jeeps to 14-ton 
Armored Cars, the efficient fighting equipment 
that they are. This is only one spot in our mili- 
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tary and civil production where the high degree 
of perfection of Strom Balls serves industry, en- 
abling it to provide the finest bearing equipment 
for every military requirement. Strom Steel ; 
Ball Company, 1850 S. 54th Ave., Cicero 50, II. 


Largest Independent and Exclusive Metal Ball Manufacturer 


is Strot] BALLS ©) Serve Industry 
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Here is one example of our 


RECONVERSION PLAN FOR 
@ MILITARY RIFLES 


JOHNSON 
FEATHERWEIGHT SPORTER 


Converted from German Mauser 
Weight 7 Ibs. e Overall length 43 inches 


.30-’06 e .270 Winchester 


Calibers: 
_ -257 Remington Roberts 


EQUIP YOUR RIFLE WITH THE NEW 


JOHNSON 
MUZZLE BRAKE 


=hreR EE 


Price $6.00 
Installation 3.00° 
Total Installed $9.00 


eEliminates Jump e 40% Less Recoil 


* Extra charge if front sight must be relocated 
Factory installation is recommended 
Illustrated folder on request 





This is but one example of how 
Johnson Automatics can rebuild your 
military rifle to a Custom Sporter. 
Prices range from $26 to $175 depend- 


ing on the type of Sporter you want. 


Write for illustrated folders giving 
full details and list of conversions at 
standardized prices. 


"Dress up’ 


YOUR FAVORITE GUN 
Let Us 


REBLUE and OVERHAUL 
your gun so it will look like NEW 


REBLUING—$6.50 to $8.50 


OVERHAUL—Prices on request 


Attractive combination Offer—if Rebluing 
and Overhaul work done at same time. 


Write for Special Offer 


JOHNSON AUTOMATICS 
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The unusually large number of manu- 
scripts for publication in ARMY ORDNANCE 
received in recent weeks prompts us to 
discuss here briefly some of the editorial 
policies of ARMY ORDNANCE on this score. 
It is a sign of good health that readers 
and prospective authors are so interested 
in the contents of these pages. 

We are proud of this condition. It will 
sustain us in our determination to do 
everything within our power to increase 
the value and effectiveness of this journal 
for the advancement of our national de- 
fense. = 

We are particularly anxious to cultivate 
authorship among the younger members 
of the Army Ordnance Association. There 
are literally thousands of members who 
are especially qualified to present their 
analyses and conclusions on ordnance sub- 
jects based on actual training and experi- 
ence. 

These members have served either in 
the military service and are therefore 
qualified to write from the viewpoint of 
actual design, supply, maintenance, and 
use of our ordnance; or else they served 
in civilian capacities here or abroad and 
are competent to write about the indus- 
trial phases of arms procurement, pro- 
duction, and supply as well as the prob- 
lems of management, costs, and techno- 
logical advancement. To them all, the 
latchstring is out. 

What we are determined to do in these 
pages is to make them readable. There- 
fore, manuscripts where possible must be 
brief, to the point, and not overspecial- 
ized. The greatest problem facing Ord- 
nance preparedness in our country in the 
years ahead is to maintain interest in all 
phases of a ramified subject. As things 
look to us, that interest will be maintained 
only when such a journal as this talks 
facts and presents conclusions fearlessly, 
so packaged that the average American 
citizen will read and take them to heart. 


fhe Editor 
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The Ordnanceman 
A Tribute to the GI’s Contribution to Global Victory 


HE Nation owes the “brass,” com- 

bat and noncombat officers alike, a 
tremendous debt of gratitude. We as a 
people can never be too generous in 
heaping honors on the men who led the 
forces ashore, afloat, and aloft. On 
equal footing we place the leaders of 
the industrial effort in laboratory, ar- 
senal, depot, and factory. They pro- 
vided the planning, leadership, and 
inspiration for the greatest military- 
industrial effort in the history of the 
world. 

But without in any way detracting 
from their proper glory, we think it 
appropriate to spotlight the vast number 
of noncommissioned personnel, espe- 
cially Ordnance enlisted men, who 
served their country with the same zeal 
and efficiency as the brass hats but 
have thus far been denied, except in 
family circles and in a few communi- 
ties, their full mead of praise and 
appreciation. Typical of this great com- 
pany is Ordnance Sgt. Benjamin F. 
Cheydleur, whose portrait appears on 
the front cover of this issue. 

The contribution of the Ordnance en- 
listed man to global victory has been 
outstanding in four major fields—main- 
tenance, logistics, reclamation, and re- 
search and development. Ordnance 
technicians accompanied our combat 
forces every dusty mile across North 
Africa. They kept our trucks rolling 
and our ground and aircraft guns fir- 
ing. They worked in hastily improvised 
repair shops behind the front; they set 
up mobile shops in the field; they were 
in the front lines and frequently took 
part in the actual fighting. They serv- 
iced all automotive and combat equip- 
ment preparatory to the invasions of 
Sicily, Italy, and western and southern 
France. In the Far East they rendered 
heroic service on Bataan and Corregidor 
and took part in every amphibious op- 
eration from Port Moresby to Okinawa. 

Equally handy with a grease gun or a 
bazooka, Ordnance technical specialists 
replaced broken crystals in wrist 
watches and rebuilt General Sherman 
tanks. By their skill, courage, and un- 
failing ingenuity, they made it possible 
for our combat forces to strike back at 
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Tech. 3rd Grade Benjamin 
F. Cheydleur, Ordnance 
technician, was awarded the 
Legion of Merit recently for 
developing and testing time- 
saving machine methods of 
complex calculations used in 
target-damage studies which 
were used to estimate effec- 
tiveness of the atom bomb 
and other air-borne weapons. 

Sergeant Cheydleur’s cal- 
culating service was devel- 
oped in 1945 to determine 
sampling coefficients from 
photographs taken of bomb- 
damaged areas in the Euro- 
pean and Pacific theaters. His 
studies contributed largely to 
the success of the National 
Defense Research Committee 
in estimating damage that 
could be expected in future 
raids from each type of bomb 
and the relative effects of va- 
rious Weapons against indus- 
trial targets. From these stud- 
ies and certain experiments it 
was possible to predict the 
effectiveness of the atomic 
bomb. 

These calculations will be 
made in connection with the 
possibilities of short-cut tech- 
niques of atomic fission. It is 
expected that the machine 
methods of calculation devel- 
oped by Sergeant Cheydleur 
will be of greatest assistance 
in the solution of complex 
problems of technical and sci- 
entific nature——The Editors. 





the enemy and to maintain an aggres- 
sive global offensive with an _ ever- 
increasing volume of deadly firepower. 

During the European campaign, 21,- 
000,000 tons of supplies of all kinds 
were discharged in European ports, ap- 


proximately 4 times as much as the 
5,418,238 tons unloaded in Europe dur- 
ing World War I, Ordnance logistics 
began in U. S. depots. There shipments 
were prepared for combat stations in all 
parts of the world, for our own troops 
and for the fighting forces of more than 
forty allied nations. More than 2,000 
different kinds of equipment and am- 
munition, and approximately 700,000 
different types of spare parts were 
packaged for overseas shipment. 

In foreign lands, Ordnancemen es- 
tablished great depots and warehouses 
to receive and store American ship- 
ments. They devised a supply system 
to transport huge tonnages of supplies 
right up to the constantly changing 
battle fronts. 


THE reclamation of a thousand tons 
of damaged Ordnance matériel a day 
is a billion-dollar-a-year business. Recla- 
mation is a combination of recovery, re- 
habilitation, and repair by which 
unserviceable or battle-damaged equip- 
ment from global beachheads and bat- 
tlefields is gathered up and repaired 
locally or shipped to the United States 
for remanufacture and reissue to troops. 
For the year 1944, Ordnancemen re- 
turned to supply channels major items 
valued at $858,000,000, component 
parts valued at $200,000,000, and ap- 
proximately 600,000 vehicles. These fig- 
ures do not include the renovation of 
countless rounds of ammunition. 

Ordnance technical specialists, both 
in the United States and overseas, were 
encouraged to work out ways and 
means of improving existing methods, 
techniques, and matériel. They re- 
sponded with a host of valuable ideas 
that were quickly incorporated into 
Ordnance procedures and combat 
equipment. The boys who loved to 
tinker with the family car and make 
model airplanes devised new training 
methods, new mechanical gadgets for 
trucks and tanks, new sighting and 
other aids for rifles and bazookas, and, 
in the case of Sergeant Cheydleur, new 
time-saving methods for estimating the 
target damage of our air-borne weap- 
ons, including the atomic bomb. 











The Road to Peace 


American Scientifie and Industrial 
Preparedness Will Lead the Way 


by 


General of the Army 
Dwight D. Eisenhower 


. 


“Idolatrous worship of 
weapons because of their 
bigness or destructive- 
ness can jeopardize a se- 
curity program that is not 
keyed to the future 
through continuing re- 
search.” 


mT is now more than a year since the 

German High Command came to 
my headquarters in the schoolhouse at 
Rheims to sign the documents of un- 
conditional surrender. Because that day 
was hastened by this area’s production 
of the impedimenta of war, I am par- 
ticularly pleased to have the opportu- 
nity of meeting with the members of 
the Michigan chapter of the Army 
Ordnance Association. You and this 
city hold a place high on the honor roll 
of war work. Through you and the men 
and companies associated with you was 
administered more than half the total 
dollar value of the Ordnance Depart- 
ment’s procurement. 

To me, your group represents two 
things: One, the power and flexibility 
of the American industrial plant; the 
other, the intimate relationship between 
civilian effort and military strength. 
In the first point is one source of the 





General Eisenhower was the guest of honor 
and principal speaker at the spring meeting of 
the Michigan Post, Army Ordnance Associa- 
tion, at Detroit on June 3, 1946. This is his 
address on that occasion when more than 1,600 
members were present. 
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victory and world leadership that our 
fighting men won for us. In the latter 
lies the key to our future security and 
our ability, with the other nations, to 
build a lasting peace. 

In 1941 we were attacked because our 
immediate military weakness led ag- 
gressors to discount the possibility of 
an effective reaction. Against us were 
arrayed powerfully armed enemies who 
for many years had been engaged either 
in war or preparation for war. We 
overcame their seemingly insuperable 
advantage and became an arsenal for 
the allied world. 

This we could do because the neces- 
sary time for rearmament was fur- 
nished us by the heroic resistance of our 
allies and because the men and women 
of Detroit and other American indus- 
trial centers, workers and management, 
scientists and engineers, political leaders 
and technicians, combining their brawn 
and skilis and techniques abandoned 
their peacetime endeavors for a gigantic 
effort to arm against the aggressors. 

The Germans have excused their de- 
feat by the claim that we won merely 
a technological victory through the 
possession of cities and production cen- 
ters like Detroit, with men and women 
highly skilled in production processes. 
In part, that is true. The weapons of 
war came to us in the field in such 
numbers that the allies were able to 
bury the enemy under weight of metal, 
to hit him with a crushing punch, to 
slash and cut his armies with terrific 
speed. We were in a position to sacri- 
fice metal to save American lives. 


THE statistics of your production are 
known to all the world. Repetition by 
me would add nothing to their impres- 
sive and staggering proportions. But 
the flexibility of your productive effort 
remains a cause for wonder. Detroit, 
that to most of us before the war meant 
only trucks and automobiles, came to 
mean, in war, practically everything 
that we needed to defeat the enemy. 
The Detroit area had no corner on 
technology and production. Through- 
out the United States all our produc- 
tion centers contributed to our victory. 


But Detroit is a symbol of the stren 
our enemies came to fear. 

But the excuse of the Germans for 
their latest defeat is far wide of th 
full truth. The heroism and the 
fices of our fighting men formed the 
real spearhead of OU Victorious of. 
ganization. The feeble Nazi excuse is 
refuted by many instances when, out. 
numbered and outgunned by the 
enemy, our men won through to vic. 
tory. Moreover, there was more to our 
outpouring: of weapons and equipment 
than mere material power to produce. 
There was the American spirit and 
American unity of will. 

We proved that a free people, operat- 
ing within a free econ. 
omy, can achieve 
teamwork, an integra- 
tion of every material 
and human resource 
of the Nation, such as 
no totalitarian power 
can attain—that was the essence of our 
victory. The strength we derived from 
such unity in time of war is the sort 
of strength we must preserve to save us 
from future war. 

The victory that national teamwork 
won for us now provides an opportu. 
nity to build a world ruled by law, 
rather than by brute force. Effort and 
energy and sacrifice are required of all 
if we are to gain our goal. 

A lasting peace does not emerge spon- 
taneously from the unconditional sur- 
render of an enemy or even from the 
firm settlement of boundary disputes or 
the signing of peace treaties. All hu- 
man experience underscores the obvi- 
ousness of that fact. 

Our national security is a first and 
essential step toward lasting peace. De- 
mocracy must have a firm base—to use 
a military expression—from which to 
project its ideals and benefits to others 
who may be groping or undecided in 
the adoption of governmental systems. 
We are an example to the world of the 
possibilities of democracy—weakness is 
likely to inspire contempt or disdain, 
rather than a desire to emulate. 

In order to stand securely in the 
world as the fearless but understanding 
champions of liberty, we must draw on 
all civilian resources which can con- 
tribute to the country’s defense. Coop- 
eration between all the agencies of 
government, between all the economic 
and industrial and scientific and social 
agencies of our Nation is essential. 

The Army, as one of the main agen- 
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ble for national security, re- 
d measures to extend such 
relationship. By the establishment of 
the General Staff Division for research 
and development, the War Department 
has taken a further step toward the 
ng application of national sci- 
ources to the solution of mili- 


cies respons! 
cently adopte 


continul 
entific resour 
tary problems. Be 

Full success in the Division's mission 
requires civilian assistance in military 
planning from industrialists and sci- 
entists working in the greatest possible 
freedom to carry out their research. Se- 
curity is not measured by the number 
or weight of guns alone, the armadas 
of planes that can be put aloft, or even 
the temporarily exclusive possession of 
the atomic bomb. Security is not static. 
Military stockpiles can become junk be- 
cause of a single scientific development, 
and the security they lend can be wiped 
out by a single laboratory experiment. 

Idolatrous worship of weapons be- 
cause of their bigness or destructiveness 
can jeopardize a security program that 
is not keyed to the future through con- 
tinuing research. The destructive power 
of a weapon is not necessarily the index 
to its combat effectiveness, now or later. 
Only close scrutiny by men qualified 
to evaluate all factors involved in the 
attainment of an objective can decide 
whether or not any specific weapon is 
the most efficient means to attain its 
given end. Only they can accurately 
suggest the lines along which explora- 
tion should be conducted for the de- 
velopment of a better weapon. 

Unified effort by civilian and mili- 





“We have no monopoly 
on scientific talent. We 
do not control all the raw 
materials of research. We 
do not possess scientific 
facilities that others can- 
not duplicate. But we do 
have all three in such 
measure that we can, 
through codperative ef- 
fort, maintain a national 
stature that will earn us 
continued international 
respect and prove a sound 
insurance against disaster 
in any future emergency.” 
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tary agencies was the outstanding char- 
acteristic of our war effort. The measure 
of codperation then achieved should not 
be considered the ultimate. Our na- 
tional security depends on its continued 
growth. As you well know, research is 
not a commodity that the Army can 
buy at a quote price and have deliv- 
ered to its warehouses in properly sized 
and marked parcels. A weapon already 
in existence can be ordered, but re- 
search is a technique where results can- 
not be predicted. 


MILITARY training does not prepare 
adequate numbers of men in that tech- 
nique. Nor should the Army be forced 
to depend on its own efforts to develop 
the best guarantees of security, as long 
as we have at our door, within the 
democracy of which the Army is an 
essential part, the vast technical and 
scientific resources of civilian life. Co- 
operation between civilian and military 
agencies will assure us the finest in sci- 
entific research. 

There appears little reason for dupli- 
cating within the Army any commercial 
research or manufacturing organization 
which, by its experience, is better quali- 
fied than the Army to carry out some 
of our tasks. A case in point is our 
world communications net which tied 
the theater commands to the War De- 
partment. Commercial interests make 
this type of communications their busi- 
ness and are organized to plan, engi- 
neer, and operate such a system. Peace- 
time codperation would make possible 
the easy integration of these facilities 
in time of war as an organic part of the 
armed forces. 

In general, the more use we are able 
to make of outside resources, the more 
energy the Army will have to devote to 
strictly military problems for whose 
solution there are no outside facilities 
or which for special security reasons can 
only be handled by the military. We 
need every resource for the thorough 
exploration of the wide fields that lie 
before us. 

We have no monopoly on scientific 
talent. We do not control all the raw 
materials of research. We do not pos- 
sess scientific facilities that others cannot 
duplicate. But we have all three in 
such measure that we can, through co- 
operative effort, maintain a national 
stature that will earn us continued in- 
ternational respect and prove a sound 
insurance against disaster in any future 
emergency. 


I would like to stress, however, that 
our security program must be far more 
than a lopsided dependence on offen- 
sive and defensive weapons. Scientific 
effort and scientific research produces 
more than guns or shells or bombs. 
The social sciences, and the humanities 
also, play a dominant part in building a 
security structure and lasting peace. 

Only by 
total national 


the development of our 
resources — intellectual 
and material, scientific and social, eco- 
nomic and commercial—can we have a 
firm foundation for our security struc- 
ture. It must be based on a sound and 
healthy national life in which the in- 
dividual citizen willingly sacrifices for 
the common benefit. 

Progress in this direction will meas- 
ure the value of our contributions to 
the whole problem of eliminating war. 
We cannot reach this goal overnight or 
attain it by any amount of wishful 
thinking. Only by the slow and thor- 
ough processes of education through 
every element of our people—of the 
world—can it be won. 

You men here this 
evening can help im- 
measurably in develop- 

American 
toward the 
problem of peace and 


ing truly 
attitudes 





by continuing to devote 
a portion of your research and develop- 
ment to our security. We do not need 
the largest standing army in the world 
—if we have the finest. We do not 
need to make our country a warehouse 
for war—if we develop techniques that 
obsolete weapons of aggression. The se- 
curity of our country demands brains, 
not brute force; keen minds, rather than 
stockpiles of weapons. Above all it 
needs a partnership of the American 
people in which all our elements and 
all our enterprises shall codperate. 
Our forebears did not hesitate to put 
every ounce of their energy into the 
realization of their ideal—a free, pros- 
perous, and united America. Because 
nothing could break their iron determi- 
nation, they achieved their goal. Our 
ideal today is a free, prosperous, and 
cooperative world. Only if we are se- 
cure will we be free to work whole- 
heartedly and determinedly for this re- 
sult, for in the presence of a deadly 
fear, logic, reason, and tolerance cannot 
live. National unity is the root of our 
strength—a truism we must not for- 
get as we champion democracy and 
stand for justice in a united world. 
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Achievements and Failures 


in Industrial |Mobilization 


Can We Learn from War? 


HERE were tragedies in World 
War I which arose because we 
did not know. We were not ready. We 
had no dream of the size of the job 
we had to do. There were tragedies in 
World War II in that we didn’t learn 
from the experience of the first war. 

What should we have learned from 
that first war? What did we think we 
had learned? Wherein had we failed to 
carry conviction to the country—first to 
the Congress and, not less importantly, 
to the Chief Executive? 

One thing we learned in the last war 
certainly might have been put in vari- 
ous ways. One man said, “We learned 
that the elements of war are the four 
M’s—men, money, morale, and mate- 
rials.” Other men said, “It is the three 
M’s. It is men, men, men.” I stress the 
second concept because I think the 
quality of the men on the job is the 
over-all important factor in any war 
planning. That applies not only to the 
Army and the Navy but to civilian in- 
dustry as well. 

There cannot be any defense for the 
kind of mistakes that were made in 
World War I. If one wants to be soft- 
hearted he can say, “We had no idea 
of the size of the war. We had had fifty 
years of peace. Matériel became an im- 
portant factor in war far beyond the 
capacity of man to understand and plan 
for.” But the fact is simply that we had 
gone soft in both services. 

We were afraid of men in industry 
in the last war. We had some reason for 
it, I think. The men in the services 
wanted to have author- 
ity and responsibility 
clearly outlined by stat- 
ute or by executive 
order. Outside the 
services that was not 
thought of much in 
World War I. We were inclined to 
coast along and find out from the press 
who was the boss and who was the man 
who won the contest of strength. But 
after the lines of authority were laid 
down clearly, the services were in full 
support of the civilian agencies helping 
in the war effort. 
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John M. Hancock 





Mr. Hancock is president of 
the Joint Board on Army and 
Navy Training in _ Industrial 
Mobilization. 





Also in World War I we did not 
know what kind of men to seek. We 
went through this same kind of shak- 
ing-down process until Bernard Baruch 
and the rest of them in the super- 
agencies took over. In the prior war, 
as well as in this war, there had not 
been any attempt to find the kind of 
man to do the kind of job that had to 
be done. We had to go through this 
trial-and-error method and political bat- 
tle until we finally found the man. 

Pacifism was rife in this country. It 
zot so far that it invaded the War and 
Navy Departments. That is a rather 
broad statement and may not seem 
quite right. Here to my mind is the 
proof: The question arose about the 
character of the war-mobilization plan- 
ning and, in order to avoid public 
criticism, we stripped those plans down 
so that they would tell nothing and give 
no basis for an attack. 


I AM not too critical when I say that. 
But we were politically minded. We 
had turned soft and pacifistic inside the 
two Departments. We did not seem to 
realize the importance of fighting out 
these issues in the press so as to have 
public support of our plans. 

The job, as I see it, is to sell the con- 
cept of a mobilization plan to the Con- 
gress, to the Chief Executive, and to 
the country if necessary. But you can- 
not sell it by drawing back into your 
shell and being ashamed of your pro- 
fession or ashamed of the job the armed 
services are to do in time of war. I 
could not quite say we were ashamed 
of it, but we did not know exactly what 
to do about it in the services, and many 
civilians also did not know. We just 
floated along with the tide, and mili- 
tary planning, outside the Army In- 
dustrial College, sank to a pretty low 
level. 





I would like to suggest a reading of 
the report of the War Resources Board 
of October 12, 1939. This is the famous 
report which was suppressed by the 
Chief Executive at the time. In fact, jt 
was ordered suppressed before it Was 
prepared. The report itself was not so 
famous, but the fact that it was sup- 
pressed may have given it some no. 
toriety. 

In this period of uncertainty in both 
services regarding who was going to 
remain Secretary of War, Secretary of 
the Navy, Under Secretary of War, and 
Under Secretary of the Navy, the Euro. 
pean conflict started. 
The War Resources 
Board was appointed 
in August 1939. The 
men on that board 
were under no instruc- 
tions as to the time 
for filing their report. There was no 
sense of urgency about it at all. It was 
an hour-a-day, two-days-a-week type of 
job, if and when, as you please. 

Well, I had been through the last 
war, and I rebelled at the idea of our 
assuming that we could meet two days 
a week every other week and do a job. 
Nobody else outside a few men in the 
War and Navy Departments, so far as 
I am aware, had any realization of the 
need of moving fast and moving thor- 
oughly. But when the issue was raised, 
of course the obvious answer was to 
push fast for a report. 

But while the report was still only an 
outline as to its objectives and purposes 
the Board was informed that its report 
would not be released; that there would 
be three copies made—one for the 
President, one for the War Depart 
ment, and one for the Navy Depart. 





ment. However, the report is now avail- * 


able for those who may want to read it. 
The report summarized a lot of experi- 
ence, and it told a lot of things that 
should be done that were not done until 
three years later. 

Let us try to be fair at least about 
this appraisal of the situation in Wash- 
ington in 1939 and rg4o. Mr. Roosevelt 
was helping the British in every way he 
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ithout getting into the war. 
y is no need to review 
the desire of America to keep out of 
the war at that time. I am sure an 
honest appraisal today would permit me 
to say that no man in public life could 
last if he had been prepared to talk 
war at that time. I recall the 1916 elec- 
tion had been won on the promise to 
keep us out of war, and I assume the 
situation was the same during the 1942 
election. 

Men everywhere were afraid to talk 
preparedness for fear of being charged 
that preparedness was a camouflage for 
a desire to go to war. And men did not 
have the integrity of purpose and cour- 
age of conviction to face that charge. 

Now I know perfectly well that if 
we had begun in 1939 we could have 
had a year’s start on matériel planning 
even if Congress had not provided ap- 
propriations. We could have had a 
year’s start in the planning of the or- 
ganizational setup to handle these great 
civilian agencies that had to come to 
Washington in wartime. We could have 
defined their functions so we would 
not have had this overlapping jurisdic- 
tional fight for existence during the 


could w , 
There certain! 


war. 


@NE day over in the White House 
Executive Office an adviser said to me, 
“I do not understand why we have all 
these jurisdictional fights in Washing- 
ton.” He was worried because he had 
to settle them. He happened to have on 
the wall of his room a map of Africa. 
I said, “Let us just assume something. 
Let us run a glider over all of Africa 
now, with thirty men on board. As we 
go along, hit and miss, we just say to 
the men in the plane, ‘You go over- 
board and where you land you are 
king.’ That is a nasty parallel to what 
is happening in Washington, but it is 
not too far from being accurate.” 

If we had landed thirty men by 
plane all over Africa and said, “Boys, 
you are king where you land,” there 
would have been thirty border wars in 
five minutes. We had the border wars 
here. 

The wars were not so important, but 
they annoyed men’s souls. The impor- 
tant thing was that they delayed; and 
out of that grew the other extreme—the 
idea of a one-man war machine. We 
wanted somebody to be given a sword 
and a mace to slam down on the men 
who would not codperate. That does 
not work in a democracy, yet that is 





always the way those things go: We 
get annoyed over the delays, then we 
want somebody with a sword to cut 
down somebody who will not codperate. 

The only cure I can suggest is to find 
the kind of man that does not need a 
sword, the kind of man people like to 
cooperate with, who is so fair-minded 
that his conviction carries confidence to 
his associates. 

It is so easy to start off with the 
theme that an organization is a sort 
of a pianola—we put a record on and 
it plays. However it does not work 
that way. Men have to have convictions 
in their minds before they can perform 
on the job. 

Something can be done by discipline 
in the Army and the Navy in war, but 
I do not believe we can make it work 
in the undisciplined field of private 
initiative. I would not say that nothing 
can be done, but in the end the motive 
power comes from the free will of free 
men and does not come from discipline. 
I am speaking, of course, about the 





“There cannot be any de- 
fense for the kind of mis- 
takes that were made in 
World War I. If one 
wants to be softhearted 
he can say, ‘We had no 
idea of the size of the 
war. We had had fifty 
years of peace. Matériel 
became an important fac- 
tor in war beyond the 
capacity of man to under- 
stand and plan for.’ But 
the fact is simply that we 
had gone soft in both 
services.” 





relations of industry to this war ma- 
chine. In this connection it might be 
well to review the multitude of kinds 
of setups we had in the War Produc- 
tion Board and its predecessors alone 
during this war. 

We were trying to change organiza- 
tions and their functions so as to get 
rid of inefficiency, but it could not be 
done. If we do not have faith in one 
man, we appoint two and guarantee 
inefliciency, indecision, and ignorance. 
It only teaches us one lesson: our or- 
ganization planning has to be built 
around the men we have. 





After we got all the agencies set 
up, we had lots of debates and little 
action. Then Mr. Byrnes was appointed 
had to 


to settle the arguments. He 
settle those debates in 
the atmosphere of a 
judge in a debating so- 
ciety. That is a hell 
of a way to fight a 
war! Instead, some one 
should have the infor- 
mation flowing up to him on which to 
make a judgment in advance. 

A part of the problem has been the 
growth of the idea of administrative 
law in this country. I have had to live 
with it, and it is not too pleasant a tool 
with which to live. The assumption is 
that under administrative law the Con- 
gress is not wise enough to prohibit 
wrong acts and therefore appoints 
some one to decide in his own wisdom 
what is wrong. 

Now let me try to summarize some 
of the needs that I see today. The first 
thing that I see that ought to be done 
is to make an appraisal of the flaws in 
the assignment of duties and responsi- 
bilities to each civilian organization. 

There ought to be a current selection 
of personnel available for and compe- 
tent to do the key jobs. I rather assume 
that there are no such files as that in 
Washington today. 

Next there should be an understand- 
ing of the functions of all agencies to 
be established in time of war. And that 
understanding ought to be in the minds 
of all people in government and indus- 
try and in the services. But the next 
time let’s put it into statute and not 
make it subject to political pressure. 

I suggest to the men in the Army 
and Navy to build a peacetime organi- 
zation, particularly on all aspects of 
procurement, to parallel the civilian 
war machine which, in turn, ought to 
parallel as best it can the organization 
of industry in America. 

The men who have known the Army 
during the last twenty years will recall 
that those who gained advancement 
were the men who served with troops. 
The men who got advancement in the 
Navy were generally men who served 
with the fleet. And rightly so. But this 
job of procurement and logistics in 
wartime is too important to be handled 
by men on rotating duty. Until the 





principle is recognized that logistics 
work is important, and tremendously 
so in wartime, we are not going to 
attract the kind of men we need. 
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Two New Army Airplanes 
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The new Republic XP-84 jet-propelled Thunderjet above has a speed of nearly 600 m.p.h., a service range of 1,000 miles, 
and a service ceiling of over 40,000 feet. The radical Northrop XB-35 flying wing Army bomber below has a range of more 


than 10,000 miles. Each of its four 3,000-horsepower engines turns a pair of counterrotating 4-bladed propellers (AAF photos). 
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OMETHING about the intense 
frictions within the United Nations 
and their high command during the 
recent war was bound to be written. 
In essence, the theme is as old as his- 
tory. Certainly no coalition ever ran a 
hundred per cent smoothly, and no 
high command ever did unless domi- 
nated by one supremely placed and 
personally strong individual. 
Byron writes in “Don Juan” that we 
are commanded to love our enemies: 


“But nought, to serve our 
private ends, 

Forbids the hating of our 
friends.” 


Nearly 250 years ago in a memorable 
passage of English prose, Swift, of 
“Gulliver's Travels,” approached the 
high-water mark of decorous bitterness 
with his pamphlet “The Conduct of 
the Allies ... in... the Present War.” 

Like Swift, Ralph Ingersoll in his 
“Top Secret” (New York: Harcourt, 
Brace & Company, $3.00) is bitter. Un- 
like the eighteenth-century dean, he 
writes as if his nerves had been rubbed 
raw by events. However, he is an able 
writer and was placed so as to see and 

hear much. His occa- 





= $ sional battlefield experi- 
4 —_—_——? = we 

AL. ences read convincingly, 
and any one who has 
been on General Staff 
duty will recognize both 
the justice and the vivid- 
ness of his reproduction 
of the atmosphere in which decisions 
are made. 

His weakness is that he is just a little 
naive. Santayana says somewhere that 
the barbarian differs from the civilized 
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“Ingersoll is bitter ... He 
writes as if his nerves 
had been rubbed raw by 
events. However, he is 
an able writer and was 
placed so as to see and 
hear much ... His weak- 
ness is that he is just a 
little naive.” 











man in that he repeats human experi- 
ence without knowing that he repeats 
it. Our author’s naiveté comes out in 
his treatment of the English. Although 
he tries to end his book on a calmer 
note concerning them, his closing pas- 
sages are cold compared to those 
warmed by his obvious resentment at 
discovering their national traits—traits 
which have been an old story to edu- 
cated and traveled Americans ever since 
Franklin and the earlier Adamses. In 
short, like Mark Twain, he is an inno- 
cent abroad. 

Thus he is disgusted to learn that 
England, irrespective of catchwords 
and political superficialities, is an in- 
curably aristocratic island state in 
which a special class, the gentry, must 
lead in war and to which the heavy 
losses inevitable in great and prolonged 
ground actions would be ruin. 

He is astonished at the flawless una- 
nimity with which the English gentry 
back their leaders. He sees red as he 
watches the wealth of maneuvers— 
some bold, some subtle and devious— 
with which the English tenaciously 
tried to get their own way as against 
their American allies. 

Now plenty of Americans have al- 
ways found it easy to get annoyed with 
the English—the community of lan- 
guage conceals a mentality so different 
from our own. I myself in my hot 


A Critique of Ralph Ingersoll’s “‘Top Secret” 


youth——! But that is another story, 
alien to the present purpose except 
that if the author of “Top Secret” had 
studied American experience in 1917- 
1918 more closely he might have been 
better prepared for what he recently 
found. That experience, which he 
brushes aside as trivial, was illuminat- 
ing. In any case, an important part of 
maturity is to realize that creatures of 
any sort—lions, foxes, or whatnot— 
simply will do after their kind. 


@N the side of military theory, Mr. 
Ingersoll falls into an error more difh- 
cult to pardon than his unpreparedness 
for English characteristics when he 
complains that the English tried to 
make us subordinate strategy to their 
long-term national policy. Hence, as he 
truly says, they tried to stress the Medi- 
terranean theater and would have had 
us move into the Balkans in order to 
prevent Soviet domination of Eastern 
Europe. Of course imperial interest was 
their reason for keeping comparatively 
large forces in distant theaters which 
were important to them, exactly as they 
had done in World War I, and why 
they correspondingly discouraged a 
cross-Channel invasion of France. 
Unfortunately, before any one can in- 
telligently discuss the higher conduct of 
war he must have freed his mind from 
the crude antithesis between “strategy” 
and “policy.” Whether or not one has 
ever heard of Clausewitz, one must 
realize that all intelligent strategy must 
be designed to serve some policy or 
other. If a nation has no policy in going 
to war, then its fighting is mere animal- 
ism. In other words, to complain of 
“political interference with strategy” is 
really to complain that the policy in 
question is inadequate or shortsighted. 
Amusingly enough, our author gives 
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away much of his case when he makes 
two very just side remarks. First, few 
if any American soldiers—he might 
have included citizens for that matter— 
knew of any definite reason why they 
were fighting. Secondly, many U. S. 
officers thought of war as a superlative 
football game. Certain technically very 
competent Regulars emphatically 
thought so. In football the object is 
simply to make touchdowns, then pull 
down the goal posts and celebrate stren- 
uously, then sober up and try to live 
happily ever after. 

It cannot be too often repeated, how- 
ever, that the object of war is not merely 
victory but victory as a means to a bet- 
ter peace than that which preceded the 
‘conflict. As Sherman put it: “The legiti- 
mate object of war is a more perfect 
peace.” 

The British policies of which our au- 
thor complains may or may not have 
been wise. Other things being equal, it 
is always good sense to try for a quick 
decision, and obviously the quickest 
way to get at the Germans from the 
west was across the backs of the French. 
The British-inspired Italian campaign 
moved slowly, and a Balkan push might 
well have proved even slower. 

Meanwhile the long-range German 
rockets might have greatly damaged 
English cities, while the new, fast Ger- 
man jet planes might have reversed our 
cross-Channel air superiority. Above all, 
we Americans wanted to finish the job 
and go home and were willing to risk 
much to improve our chances of doing 
sO. 

The point about the various “might- 
have-beens” of the last paragraph is that 
they are only might-have-beens. The 
one definite thing is that the cross- 
Channel invasion succeeded. Practically 
all France and most of Belgium were 
liberated in not much more than three 
months. If the British really doubted 
whether we would succeed, the event 
proved them wrong. When we threw 
the dice, we won. 


IBUT has the policy of landing in 
France brought us a good peace? Has 
it brought us peace at all? The very 
fact that such questions can be asked 
gives the answer. The game is not 
played out, and history may yet con- 
clude that we conquered for the bene- 
fit of non-British allies who were never 
our friends. Perhaps, even as to purely 
American interests, the British were 
wiser than we. As’ yet, who knows? 
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Aside from this Anglo-American 
spinal bone of contention, the interest 
of the book is chiefly its comment on 
personalities and particular bits of 
strategy. 

Bradley, at whose 12th Army Group 
headquarters our author saw most of 
his field service, is the jatter’s hero. And 
few if any readers, certainly not this re- 
viewer, will quarrel with the tributes 
paid to this modest man and excellent 
soldier. Even assuming that the 12th 
Army Group several times felt it nec- 
essary to “outwit” (p. 289) Supreme 
Headquarters as to its own plans, the 
fact would be less conspirational and 
Machiavellian than Mr. Ingersoll makes 
it appear. In the nature of things, as 
armies get larger and at the same time 





“To read this book is to 
wonder how Mr. Inger- 
soll can love his country 
while hating so many of 
its traditions, but this 
book shows that he does. 
Perhaps, notwithstanding 
our internal quarrels, we 
may not end so badly as 
did the Third French 
Republic.” 





move faster, decisions must be more 
and more decentralized. 

On the other hand, that Eisenhower 
was the mere figurehead which he is 
here made out to be will require a lot 
more evidence before it will be widely 
believed. Granted that the Supreme 
Commander had been chosen primarily 
as a conciliator and that he habitually 
so settled little interallied differences of 
opinion as to make certain American 
officers long for an hour of Black Jack 
Pershing, still this may fairly be taken 
to imply his belief that only thus could 
the Grand Alliance be made to work 
tolerably well. 

After all, it is fatally easy to see 
the shortcomings of generalissimos. 
One is reminded of Joffre’s saying: 
“I don’t know who won the Battle 
of the Marne, but I know who would 
have lost it if it had been lost.” Mr. 
Ingersoll also despises Montgomery, 
the victor of El Alamein. Here again 
the picture does not seem wholly fair. 
If the Englishman was sometimes over- 
cautious, sometimes unimaginative like 





the Grant of ’64, sometimes contempty 
ously rude to Americans, stil] the 
man was a good soldier, and good a 
diers seldom “scream” as the auth 
makes him do. ” 

Apropos of the Washington Confer. 
ence of May 1943, highly indirect but 
well-deserved praise is given to Mac. 
Arthur’s long-starved but nevertheless 
successful doings: “Poor old Pacific 
the Mediterranean was fixing it for that 
theater too!” 


@NE wrns with some relief from 
“Top Secret’s” personalities to its cri- 
tique of operations. It notes that “most 
of the killing [7. ¢., of Germans by 
Americans in 1944 and 1945] . . . was 
done by artillery.” This again was fore. 
shadowed in not a few of the actions of 
1914-1918. On the other hand, the 
American infantrymen of World War 
I emphatically thought they knew why 
they were fighting, and their dash im- 
pressed both friends and foes. Some. 
how, as our author himself admits, the 
attempt to make World War II into an 
anti-Fascist crusade did not inspire the 
same quality. 

On another occasion the author is on 
shaky ground when he makes Bradley 
solely responsible for the decision to 
go on attacking through December 
1944. For what his opinion may be 
worth, the reviewer has never doubted 
that what was done was wise. 

In this case Bradley may well have 
had a large share of responsibility. 
There is every reason why he should 
have had. Nevertheless the picture here 
given is out of focus. In the first place, 
few decisions today are as personal as 
the book maintains. In the second place, 
there is reason to believe that Marshall 
as much if not more than Bradley was 
instrumental in this particular matter. 

One finally closes the book with the 
feeling that Mr. Ingersoll has a heart- 
warming pride in the achievement of 
American arms. His anger at the Brit- 
ish seems by no means all peevishness; 
he obviously dislikes seeing advantage 
taken of his countrymen. At the other 
end of the scale, his voice lifts as he 
sees the men with U. S. on their unt 
forms victoriously going forward. 

To read this book is to wonder how 
Mr. Ingersoll can love his country 
while hating so many of its traditions, 
but this book shows that he does. Per- 
haps, notwithstanding our internal 
quarrels, we may not end so badly a 


did the Third French Republic. 
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N June 1, 1946, Maj. Gen. Everett 
oT] s. Hughes, who served in two 
World Wars and in the Mexican Puni- 
tive Expedition, became the seventeenth 
Chief of Ordnance of the United States 
Army. He succeeded Lieut. Gen. Levin 
H. Campbell, Jr., who has retired from 
active military service. 

General Hughes was born in Ips- 
witch, S. Dak., October 21, 1885. He 
attended Mankato High School, Man- 
kato, Minn., before his appointment to 
the United States Military Academy at 
West Point. He was captain of the first 
lacrosse team at the academy in 1906 
and was a member of the track team. 
He was graduated from the academy 
in 1908 as a second lieutenant of field 
artillery and returned there as an in- 
structor for about three months. 

His first assignment after being 
transferred to the Ordnance Depart- 
ment in 1911 was at Watertown Ar- 
senal, Watertown, Mass., where he was 
graduated from the Ordnance School 
of Technology. 

The Mexican Punitive Expedition 
was undertaken shortly after General 
Hughes returned from a 3-year tour of 
duty at the Manila Ordnance Depot in 
the Philippines. He was appointed 
Ordnance Officer of the Expedition 
under Gen. John J. Pershing. Later he 
served as commanding officer, Harlin- 
gen Ordnance Depot, Harlingen, Tex. 
In 1917 he was chief of the artillery 
section, Procurement Division, Office 
of the Chief of Ordnance, Washington. 
He went to France with the A.E.F. in 
October 1918 and remained overseas 
until 1919 as a colonel. Between the 
two World Wars General Hughes had 
the following assignments: 

In 1920 he was a member of the 
Claims Board, Chicago; Ordnance Off- 
cer, Central Department, Chicago; and 
VI Corps Ordnance Officer, Fort Sheri- 
dan, Ill. He was graduated from the 
School of the Line, Fort Leavenworth, 
Kans., in 1922; from the Command and 
General Staff School, Fort Leaven- 
worth, in 1923, and he remained there 
as instructor until 1927. 


Maj. Gen. Everett 8. Hughes 


Chief of Ordnanee of the United States Army 


Major General Hughes 


He was graduated from the Army 
War College in 1928, and from 1928 un- 
til 1932 he was with the Personnel Di- 
vision, War Department General Staff. 
From 1932 to 1935 he was chief of the 
gun testing department at Aberdeen 
Proving Ground, Md., and from 1935 
to 1939 was chief of the manufactur- 
ing division, Picatinny Arsenal, Dover, 
N. J. 

He was chief of the Supply Division, 
Ordnance Field Service, 1939-1940, and 
chief of the Equipment Division, Ord- 
nance Field Service, 1940-1942. 

In July 1942, with the rank of colo- 
nel, he went to England as Chief Ord- 
nance Officer of the European Theater 
of Operations; later he was made chief 
of staff (Service of Supply) and pro- 
moted to the rank of brigadier general. 
Six weeks later he arrived in London 
as deputy to the chief administrative 
officer of the staff which was planning 
for the North African invasion. From 
November 1942 to February 1943 he 
was Deputy Chief of Staff, European 
Theater of Operations; then he went to 
North Africa as Deputy Theater Com- 
mander (North African Theater of 
Operations, United States Army). 
There he became a major general. 

General Hughes returned to Eng- 
land in February 1944 as special as- 
sistant to General of the Army Dwight 





D. Eisenhower. He continued on this 
special assignment until he was ap- 
pointed Inspector United 
States Forces, European Theater, in 


General, 


September 1945. He returned to the 
United States in February of this year 
to assume the duties of Acting Chief 
of Ordnance. 

His decorations include the Distin- 
Service Medal, Legion of 
Merit, Bronze Star, Tunisian Order 
(Michau _ Iftikar), Medal, 
French Legion of Honor, and the Bel- 
gian Order of the Crown. 


guished 


Russian 


The citation which accompanied the 
award of the Distinguished Service 
Medal reads: “For exceptionally meri- 
torious service in a position of great re- 
sponsibility as Chief of Staff, Services 
of Supply, European Theater of Opera- 
tions. His marked organizational abil- 
ity effecting codrdination with the Brit- 
ish Staff, seasoned supply knowledge, 
sound judgment, tenacious fidelity, and 
courageous advice greatly contributed 
to the establishment of supply organi- 
zation and methods successfully used 
in the occupation of North Africa and 
reflected great credit upon the Army of 
the United States.” 

Army Orpnance, speaking for the 
entire membership of the Association, 
pledges to the new Chief the codperation 
and support it has been privileged to 
give all his predecessors during the past 
twenty-eight years. General Hughes ac- 
cedes to his high office at a time when 
Ordnance responsibilities, particularly 
in the fields of research and develop- 
ment, are at a crucial stage in our 
history. He has from firsthand contact 
an appreciation of the need for pre- 
paredness against any future war. 


THE next four years will mark the 
beginning of American ordnance in 
the atomic age and may well inaugu- 
rate entirely new concepts of armament 
engineering and administration. In 
these fields, as in all others, America 
must be kept strong, for upon them in 
great measure depends the security of 
our country and the peace of the world. 
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Atomie Warfare 
Demands 


Balaneed Forees 
by 


Melvin M. Johnson, Jr. 


“Today’s war cannot be 
fought with tomorrow’s 
weapons, nor tomorrow’s 
war with the day-after- 
tomorrow’s weapons. You 
cannot fight today’s war 
with muzzle-loaders, but 
neither can you fight it 
with experimental blue- 
prints. In the science of 
war, as with other sci- 
ences, conservatism con- 
gealed is catalepsy; radi- 
calism rampant is ruin.” 


HE various branches of our armed 

forces are currently engaged in a 
frantic, desperate, bitter, postwar battle 
with no holds barred. 

Primarily involved in this interservice 
headline-hurling holocaust are the 
Army, the Navy, the Air Forces, and 
the atomic scientists. The scientific 
group includes those who hold, in sub- 
stance, that atomic bombs eliminate any 
real need for the armed forces. The 
Air Forces, quite determined to gain at 
least an equal status with the Army and 
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Choose Your Weapons, Ameriea! 


Navy, insist that the next war will be 
exclusively an atom-bombing air-force 
operation. 

Joining with the Army they aver 
that the Navy is obsolete. Opposing the 
Army they contend that land armies 
are passé. Somewhat at sea in the face 
of all these combined attacks, the Navy, 
forced into an unaccustomed though 
dignified defensive, patiently expounds 
the past virtue and points to the future 
necessity of the pure Navy-operated 
fleet. 

Many of the arguments, but most es- 
pecially the manner of their presenta- 
tion, have done no great credit to some 
of their sponsors. Worst of all, regard- 
less of the merits, the brass- and braid- 
bound belligerents have somewhat 
weakened public esteem for the armed 
services as a whole. 

Because this is still 2 very wicked 
world, our people must not become 
confused about this problem. We may 
yet again be forced to choose our weap- 
ons. At such times all the basic weapons 
must be ready and available for our 
choice. 


EN a relatively pure democracy such 
as ours the American people must de- 
termine at least what our fundamental 
defense policy shall be. Accordingly, let 
us analyze objectively what might be 
needed by the United States in the un- 
fortunate event of another war, quite 
apart from the acrimonious arguments 
and volatile vociferations of the Army, 
Navy, Air Forces, and atom scientists. 

All can agree that weapons as such 
are absolutely essential to fight a war, 
whether on the offense or on the de- 
fense. The prime function of any 
weapon of war is to incapacitate or kill 
enemy personnel; to render untenable 
enemy positions, facilities, and instal- 
lations; and to render inoperative or to 
destroy enemy equipment, weapons, 
and vehicles. 

The prime function of protective 
measures or agents is to neutralize or 
reduce the effect of a given weapon. 
Thus, a high-explosive shell is a weapon, 
and a steel helmet is a protective agent 
which reduces the effect of shell splin- 
ters on the head. 

A counterweapon signifies one which 
is active rather than passive. Originally 
the tank was a counterweapon to the 


machine gun, just as later the tank 
destroyer was a counterweapon to the 
tank. Antiaircraft guns are counter. 
weapons. 

Tanks, battleships, and airplanes are 
often described as weapons, and in the 
broader aspect we contemplate them as 
such. Actually they are not—they are 
vehicles. Tanks, battleships, and air. 
planes do not become weapons in any 
sense of the word up. 
less and until we 
mount in them guns 
with ammunition ¢ 





bomb racks with 
bombs. The most 
fundamental _ illustra. 


tion of this fact is found in the infantry 
soldier. Only when armed with his rifle 
or machine gun and ammunition does 
he become a weapon. Similarly a tank 
is not a weapon until it is equipped 
with armament. 

Atomic explosive is a weapon and as 
such may readily be applied to the wid- 
est variety of military purposes. Apart 
from the obvious development of robot 
bombs and antiaircraft rockets, balloons 


carrying atomic explosive might con- ° 


ceivably be released into the strato- 
sphere and set off upon the radar. 
signaled approach of enemy aircraft. 
The combination of the less-heralded 
though amazing proximity fuze with 
atomic explosive, projected by an anti- 
aircraft robomb or robot plane, would 
offer another powerful counteraircraft 
weapon. All possibilities for the mili- 
tary applications of atomic explosive 
must be considered, not just the mort 
obvious and briefly demonstrated em- 
ployment of this devastating develop- 
ment as a one-way bomb to destroy 
cities or to annihilate nations. 
However, the only positive and ult- 
mate method of avoiding the final de- 
struction of our country by enemy 
“robatoms” is to capture his launching 
sites and destroy his facilities. That 
necessarily involves the landing of 
trained armed men and equipment to 
overwhelm the enemy on the ground. 








Melvin Johnson is the author of “Rifles and 
Machine Guns of the World's Armies”; co 
author, “Automatic Arms,” “Ammunition,” 
and “Weapons for the Future.” He is the 
inventor of the Johnson light machine gun and 
the Johnson automatic rifle. He is a captain 
in the U.S. Marine Corps Reserve on inactive 
status. 
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suc 
armed against Soca se 
handful of professional infantrymen 


with machine guns, grenades, bazookas, 
and flame throwers, would quickly 
massacre them and their push but- 
ss Such ground forces can land 
suddenly from the air or from the sea. 
They could only be stopped by oppos- 
ing ground forces. 7 

From the technical military point of 
view it is undeniably ridiculous to pro- 
pose that today’s war should be fought 
with yesterday's weapons and _tech- 
niques. The French Army in 1939 was 
very well prepared to fight the German 
Army of 1914. But there is another and 
equally imperative proposition. Today’s 
war cannot be fought with tomorrow’s 
weapons, nor tomorrow's war with the 
day-after-tomorrow’s weapons. You can- 
ot fight today’s war with muzzle-load- 
ers, but neither can you fight it with 
experimental blueprints. In the science 
of war, as with other sciences, conserva- 
tim congealed is catalepsy but radical- 
ism rampant is ruin. 

New developments take abundant 
time and patience. The ultimate prod- 
uct can rarely be produced on a time- 
table basis. However, the enemy is 
usually working just as hard to com- 
plete his development first. The atom 
bomb was initially employed in August 
1945. It was obviously not ready until 
then. Fortunately for us the Germans 
were still in the development process in 
the fall of 1944 and early 1945. 

Arguments may rage for centuries 
hence as to the real influence of the 
atom bomb on Japan’s surrender. The 
fact remains that the first bomb was 
dropped on Japan by a U. S. Army air- 
plane which took off from an. island 
base maintained, supplied, and pro- 
tected by the U. S. 
Navy, and previously 
captured from the te- 
nacious Japanese by 
the U.S. Marine Corps, 
supported by naval, 
air, and sea _ forces. 

Pending incontrovertible proof of the 
U.S. Navy’s obsolescence we must con- 
tinue to bear one obvious fact in mind. 
We could never have defeated Japan or 
landed in Europe without the Navy! 

The solemn statement is frequently 
made of late that there is no defense 
against the atomic bomb! This perni- 
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cious platitude implies that one nation 
must submit to the unmitigated and de- 
liberate bombing of the homeland by 
another without recourse. 

An infantryman can assure you that 
there is no defense against well-aimed 
machine-gun bullets. Of course you can 
lie in a ditch. If you are in a very deep 
pillbox the artillery cannot hit you, but 
a flame thrower can burn you out. 
However, one well-placed rifle bullet 
will finish the flame thrower. 

These illustrations can be extended 
to include every weapon. Obviously 
there are certain defensive measures 
which may be employed to reduce the 
effectiveness of any weapon. Infantry- 
men crawl—they do not stand patiently 
to be shot by enemy machine-gun fire. 
They dig foxholes and wear steel hel- 
mets. That reduces casualties. Artillery- 
men try to hide their gun positions. 
Battleships use heavy armor, water- 
tight compartments, and torpedo nets 
if practicable. Civilians take refuge in 
protective cellars during bombing raids. 
No, there is no absolute pure defense 
against any real weapon! 

However, there are always counter- 
weapons. There have always been 
counterweapons. There always will be. 
Hence there will be counteratom weap- 
ons. One of these will be atomic explo- 
sive itself! Weapons always work both 
ways, provided you have them, enough 
of them, and adequate expert personnel 
to operate them. 


AS a weapon, the atom bomb is either 
projected from an air vehicle, as on 
August 7, 1945, or by a rocket or robot 
bomb launched from a base on land or 
from a vehicle on the sea. If it is car- 
ried by an airplane, then there are al- 
ready counteraircraft weapons, and 
there will be even more deadly and 
effective ones. Antiaircraft rockets are 
already reaching many miles into the 
air. The proximity fuze gives anti- 
aircraft artillery a new significance, 
apart from the possible combination of 
this fuze with atomic explosive. 

The further development of atomic 
weapons indicates that the smaller na- 
tions will either remain on the side- 
lines or be virtually obliterated. Atomic 
bombardment delivered by a large con- 
tinental power against any one of the 
numerous small nations, especially small 
island nations, would have but one end- 
ing. Probably it would not even have to 
start. But most small nations have little 
chance against big powerful ones any- 


way. Contemplate the German invasion 
of Holland, May 10-15, 1940. 

Next consider the atomic attack of a 
large powerful nation against a reason- 
ably large but weak one, such as Ger- 
many against France in May-June 1940. 





“Any vociferous protagonist of 
any single ‘weapon’ or any single 
branch of any so-called armed 
service claiming to possess the 
sole solution of warfare and 
urging various schemes of over- 
all command which make pos- 
sible the ultimate emasculation 
of our ground, sea, air, or scien- 
tific forces, is selling our country 
a dangerous, unsound, and sui- 
cidal bill of goods.” 





Assume the Germans had superatom 
bombs available. Probably after the an- 
nihilation of one city France would 
have surrendered at once to save her 
resources. 

On the other hand, Germany wanted 
the use of French resources, facilities, 
industries, and ports. The German ob- 
jectives would have been defeated by 
the atomic annihilation of France. On 
the whole, most aggressors have simi- 
lar Hence indiscriminate 
atomic bombardment would defeat the 


objectives. 


aggressor’s purpose. 

In our own broad-scale counteroffen- 
sive against Japan, however, our ob- 
jective was purely and simply complete 
unconditional surrender of the enemy. 
As of August 7, 1945, Japan was still 
left with a powerful defensive land 
army and nothing else—no air force 
and no navy. Japan not only had no 
atomic bombs but absolutely no means 
of launching such bombs against our 
homeland. 

By March 1945 Germany was in a 
far worse position. Thus we did not 
risk any possible counteratomic attacks 
on ourselves when we struck Hiroshima 
and Nagasaki in 1945, and the preser- 
vation of Japanese resources and facili- 
ties was entirely unimportant. 

Any nation or group of nations seek- 
ing control of the world or even of” 
any major part of either hemisphere 
must first completely eliminate the 
United States. Germany has twice 
learned this lesson. 

We have an amazing globe-sectioned 
mixture of races and nationalities in 
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this country. We read more, hear more, 
and fall for more artful asininity and 
erudite excrement per capita than all 
the rest of the world combined. We are 
therefore certain to be invaded first of 
all, not by the boundless blasts of 
atomic bombs and rockets, but by the 
subtle-strangling, power-paralyzing ten- 
tacles of a pseudopious propaganda. 

After we have been enfeebled by this 
prolonged but patient process and re- 
duced to a thoroughly confused state of 
self-suspicion and international uncer- 
tainty, the initial military attack will 
be launched. The weapons may be 
chiefly atomic artillery, aimed primarily 
at our industrial centers and calculated 
to complete our final moral disintegra- 
tion in the hope we will overthrow 
what remains of our government and 

} sue for immediate peace. If we do, sub- 
stantial occupation by enemy land arm- 
ies will be a major condition. Our entire 
population, economy, and resources will 
be under complete enemy control, aided 
by a no doubt shocking but hardly in- 
conceivable abundance of our suppos- 
edly loyal citizens. 

With America under his control, the 
enemy would have the rest of the world 
in the palm of his hand. Therefore the 
complete annihilation of America by 
atomic explosions will not be sought, 
but rather our political, physical, moral, 
industrial, and economic enslavement. 

Atomic explosive is in consequence a 
military weapon employed solely to pro- 
duce a long-sought politico-economic re- 
sult. In this case the strategic objective 
would be the specific political elimina- 
tion of the United States of America, 
but not by any means the annihilation 
of the productive North American con- 
tinent as such. 


@N the obvious assumption that we 
want none of this to befall our country, 
what might be done to prevent such a 
defeat and to eliminate the aggressor 
who attempts it? What types of weap- 
ons must be used? 

First of all, when the propaganda at- 
tack starts (or perhaps more accurately, 
now that the propaganda attack has 
started), we must remember that words 
are weapons. We must counterattack 
vigorously, and carefully evaluate sub- 
versive statements, falsehoods, and innu- 
endoes. Moreover, we must maintain an 
intelligence service of superlative efh- 
ciency. 

Next we must continuously develop 
effective new weapons and counter- 
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weapons. Already tests are being made 
by the guided missiles section of the 
Army Air Forces with counterrockets 
having atomic war heads which can 
be electronically directed to explode and 
destroy enemy “robatoms” and atom- 
bomb aircraft, according to recent press 
dispatches. Our radar detectors were 
closed down for the day on Sunday De- 
cember 7, 1941. Radar detectors or their 
highly modernized equivalent can and 
must be kept alerted continuously. 

Next we must emphatically retain 
and maintain outlying naval bases 
around the world from which we can 
at once launch powerful counterattacks 
against any enemy bombardment. In 
one aspect these naval-air bases serve as 
fire alarms, The enemy cannot afford 
to ignore them and must thoroughly 
reduce such points of resistance before 
proceeding to our homeland. Hence 
these outposts must be kept strong. 

Operating from well- 
established and sea-sup- 
plied bases our air forces 
can proceed at once to 
counterattack enemy 
“robatom” launching 
sites and intercept enemy 
bombing planes. Enemy 
sea-borne landing forces can also be 
intercepted by modernized fighting 
ships as well as naval aircraft. 

We cannot afford and dare not en- 
dure war’s holocaust upon our home- 
land. Therefore the battle must be car- 
ried to enemy shores. This means that 
from our advanced naval bases and 
from the outer fringes of our continent 
we must launch counteratomic artillery 
fires which can be followed up by in- 
tensive landings in force on the enemy 
homeland. The cost of landings on hos- 
tile shores is always greater than we like 
to contemplate. The cost of enemy 
landings on our own shores, however, 
is beyond contemplation, for such land- 
ings spell all the letters of defeat. 

The developments of science have 
brought the four corners of the world 
closer together. The implications of 
such technological trends are unmistak- 
able in the art of warfare. The range, 
accuracy, volume of fire, and mobility 
of weapons is inexorably increased. The 
objectives are the same, but the means 
of attaining them are enormously ex- 
panded, and the time factors have been 
greatly reduced. 

The broad problems and the general 
solutions are fundamentally equivalent 
to those of earlier centuries. Destruc- 








tion, after all, is not the primary objec. 
tive of war but merely an incidental 
means. The ultimate and final objective 
is control. Only when one power con, 
trols the economy, territory, and physi- 
cal population of another does he 
attacking power stand finally triym. 
phant and in full possession of the 
fruits of victory. 


EN any future war the air forces must 
be based on the ground. Ships must op- 
erate from shores whether island or 
mainland. Armies must operate from 
and on the ground. The advances of 
aviation do not alter these facts. The 
developments of atomic explosive and 
rockets do not change these conditions. 
Therefore, any future war will be 
fought on the same foundations as be- 
fore. Atomic explosive in its multifold 
applications will increase the armament 
potential and 
ground forces, naval forces, and air 
forces, but we shall still have the land, 
the sea, and the air. Moreover the laws 
of gravity still apply, in fact more so 
than before. 

To fight any future war, in addition 
to tireless teams of scientists and Ord- 
nance technicians we shall need an 
army, a navy, and an air force. These 
fighting forces will employ the more 
diversified and versatile weapons which 
modern scientific research and develop- 
ment have made and are making avail- 
able. 

Any vociferous protagonist of any 
single “weapon” or of any single branch 
of any so-called armed service claiming 
to possess the sole solution of warfare 
and urging various schemes of over-all 
command which make possible the ul- 
timate emasculation of our ground, sea, 
air, or scientific forces, is selling our 
country a dangerous, unsound, and 
suicidal bill of goods. 

Any proposal to the people of Amer- 
ica which tends to weaken or reduce any 
one of our three integrated basic weap- 
ons, the ground-force arm, naval arm, 
or air arm, or which minimizes or ob- 
structs continuous and concentrated sci- 
entific research and development, is 
hostile and destructive to our national 
security in this era of the greatest po- 
tential international crisis in our entire 


effectiveness of the 


history. 

Think clearly and carefully, then, 
America, and choose your weapons in- 
telligently for the security of our home- 
land and for the strict and just enforce- 
ment of world peace, law, and order. 
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Is the Sky the Limit? 


Ordnance Rockets Demolish the Barriers of Space 


Dr. Frank J. Malina 


Acting Director, Jet Propulsion Laboratory, California Institute of Technology 


HE minds of men have long ques- | 


tioned the physical nature and the 
behavior of the boundary layer between 
the earth and the space through which 
the earth travels on its orbit. The early 
Greeks made the first attempts to de- 
scribe the atmosphere and to under- 
stand the causes of “weather” on the 
basis of elementary physical measure- 
ments. However the inadequate know!- 
edge they possessed forced them to 
depend primarily on purely philosophi- 
cal conceptions. 

In this way Aristotle arrived at th 
conclusion that the atmosphere was di- 
vided into three layers. He considered 
the layer nearest the earth in which life 
exists as fixed to the earth; the top 
layer he believed to be attached to the 
fiery heavens and to move with them; 
the region between these two layers he 
hypothesized to be extremely cold. 

Since the Aristotelian view of nature 
persisted for centuries essentially un- 
changed, no new interpretations of the 
atmosphere appeared until the Renais- 
sance, although the Arabs in the elev- 
enth century are credited with estimat- 
ing from the duration of twilight that 
the atmosphere extended to a height of 
fifty-seven miles. 


A REALISTIC notion of the nature of 
the earth’s envelope began when Torri- 
celli, a student of Galileo, in 1643 con- 
structed the barometer for measuring the 
pressure of the atmosphere. With this 
and other instruments the study of the 
str...are of the atmosphere was under- 
taken up to the heights of mountains. 
Toward the end of the eighteenth cen- 
tury the balloon was invented and 
quickly applied to extend the upper 
range of investigation. The sounding 
balloon has since been developed to a 
high degree of usefulness; however, the 
maximum altitude that can be reached 
under most favorable conditions is 
about twenty miles. 

Although men were curious for some 
time past to investigate the atmosphere 
above the limit of balloons, only during 
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The WAC Corporal ready for 
loading into the launching tower. 





the last few years has an urgent need 
arisen for information at higher levels. 
It is well, known that curiosity alone is 
seldom considered sufficient justification 
for the outlay of funds of the magnitude 
required. The need for this informa- 
tion has been brought about by mod- 
ern developments in meteorology, radio 
long-range 
guided missiles, and nuclear physics. 


communication, aviation, 


heights was realized at the beginning of 
this century. Serious consideration of 
the use of rockets for upper atmosphere 
research was initiated in this country 
by R. H. Goddard in about 1914. 

At first he studied the feasibility of 


) 
THE possibility of employing rocket} 
propulsion for lifting a vehicle to great 


<p ony 


utilizing the solid-propellant type rocket, ¢ 


but later concluded that a liquid-pro- 
pellant type would be superior for 


reaching very high altitudes. He spent 


many years working on the various 
problems connected with a sounding 
rocket, and a great portion of his later 
efforts was devoted to the development 
of flight-control equipment. 

In the early 1930's the subject of 
rocket propulsion became of interest to 
various enthusiasts in the United States, 
with members of the American Rocket 
Society the most active in pursuing in- 
vestigations with the funds available. 

In 1936 a group of research students 
at the California Institute of Technol- 
ogy became interested in the problem of 
the sounding rocket, and _ theoretical 
and tentative preliminary experiments 
were carried out until 1939 when work 
was undertaken for the Army Air 
Forces on rocket-propulsion systems 
suitable for the auxiliary propulsion of 
aircraft. The ideas for a sounding rocket 
were not implemented until December 
1944 when the Ordnance Department 
requested the Jet Propulsion Labora- 
tory to design and construct a pro- 
totype model for the use of the Signal 
Corps. This model was required to 
carry 25 pounds of instruments to an 
altitude of at least 100,000 feet. 
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A conservative estimate of the factors 


entering into the design of such a ve- 
hicle was made, and it was concluded 
that the requirements could be met. As 
development of the vehicle proceeded, 
material reductions in estimated empty 
weight were achieved, so that by the 
time firing tests were initiated at White 
Sands Proving Ground, N. Mex., in 
September 1945, the vehicle, known as 
| the “WAC Corporal,” reached an alti- 
tude of approximately 230,000 feet. 


EN order to carry out investigations 
of the upper atmosphere, it is necessary 
first to have a vehicle that is capable of 
reaching the maximum specified alti- 
tude; secondly, to develop instruments 
suitable for making and _ recording 
measurements of upper atmosphere 
phenomena; and, finally, to evolve tech- 
niques for recovering the records ob- 
tained. Each of these phases poses difh- 
cult technical problems, especially the 
second and third one upon which seri- 
ous effort is now being concentrated, 
and about which little can be said in a 
definite way. Therefore we will limit 
ourselves in the present discussion pri- 
marily to the vehicle phase. 

The balloon is able to lift itself and a 
useful pay load because the weight of 
air displaced by the hydrogen-filled bag 
is greater than the weight of the ve- 
hicle. When the best sounding balloon 
so far developed reaches an altitude 
somewhat over 100,000 feet it comes to 
rest because the displaced rarefied air 
then equals the weight of the vehicle. 
Heavier-than-air craft depend on mo- 
tion through the air for their susten- 
tion and at the present time the altitude 
limit of such craft appears to be in the 
neighborhood of 60,000 feet. 

In order to lift a body to altitudes 
above the balloon limit, it is necessary 
to apply a propulsive force to the body 
which will either accelerate it rapidly 
to very high velocity so that the body 
will coast to high altitudes, or to ac- 
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celerate it gradually for a relatively 
long period of time. Shells from guns 
have reached heights well over 100,000 
feet; however, the acceleration imparted 
to the shell in the gun barrel is so great 
that it is practically impossible to design 
instruments to withstand the firing 
shock. 

Jet propulsion furnishes the most 
promising method for imparting the re- 


rocket. The force is not affected by the 
velocity of flight of the rocket, and 
since the oxygen in the atmosphere i 
not utilized for combustion, the rocket 
will operate even in empty space, As a 
matter of fact, the rocket is most eff. 
cient in absolute vacuum. 

We might be led to believe from oy; 
experience with the familiar skyrocket 
that the design of a high-performance 
sounding rocket is not a complex ep. 
gineering project and that its operation 
in the field is as simple as lighting a 
powder fuse. That this belief is errop. 
eous will become clear from the follow. 
ing considerations. 

Before the button is pushed which 
starts the rocket on its way to the de. 
sired height above the earth’s surface, 
we must resolve these problems: 

(1) Choice of propellant and type of 
propulsion system; (2) Size of rocket 
to carry the desired pay load; (3) Shape 


quired velocity to the body with man- ,. of rocket to give minimum air resistance 
d 4 & . 
ageable accelerations. Of the various f/*and adequate flight control; (4) 


jet-propulsion schemes that have been| 
developed to a high degree of reliability 
within the last few years, the rocket- 
propulsion system is the most satisfac- 
tory for the attainment of extreme alti- 
tudes. 

In a rocket the propulsive force is 
obtained from the reaction produced by 
the high-velocity jet composed of a pro- 
pellant mass carried wholly within the 


Launching method. 

As one might expect, the separate 
optimum solutions of these problems 
will almost certainly clash when an at- 
tempt is made to incorporate them into 
a unified vehicle. To minimize the con- 
tradictions that can arise, we need to 
know something about the relationships 
between the various problems. 

These relationships have been well 
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This artist’s conception of the WAC Corporal is not nec- 


essa 
and 
corpor 


rily authentic but it indicates graphically the design 
possible uses of a sounding rocket. Devices can be in- 
ated to take samples of the upper atmosphere, to 


record the strength of cosmic rays, and to broadcast a con- 
tinuous account of temperature and weather conditions. 
Equipment and vital parts are recovered by parachute. 


defined as the result of studies made 
by various investigators on the perform- 
ance of a vehicle in vertical flight. They 
will hold as long as the propulsive force 
is constant during powered flight, and 
it does not matter if the propulsive 
force is obtained from the energy of the 
propellant by a molecular or by a nu- 
clear process. 

The performance of a sounding 
rocket is found to be determined pri- 
marily by six parameters. The first two, 
which are descriptive of the propulsive 
system, are the specific impulse of the 
propellant utilized and the time the 
thrust force acts on the vehicle. The 
“specific impulse” is a descriptive term 
used to designate the number of 
pounds’ thrust that can be obtained 
from each pound of propellant each 
second. The next two parameters, which 
deal with the weight characteristics of 
the vehicle, are the ratios of the pro- 
pellant weight to the initial gross 
weight and of the initial gross weight 
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to the cross-sectional area of the rocket. 
The last two parameters are the velocity 
at which the rocket is launched from 
the earth and the altitude of the launch- 
ing point. 

In addition to these basic parameters 
the performance of the vehicle will be 
influenced by the shape of its nose and 
stabilizing surfaces and the ratio of its 
length to its diameter. Aérodynamic 
shapes must be chosen that will produce 
the minimum of air resistance over the 
wide speed range traversed during ac- 
celerated flight through the atmosphere. 
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Extensive design charts have been 
prepared to guide the engineering de- 
velopment of a sounding rocket to meet 
given requirements. We will not be 
able to consider in this article the de- 
tailed implications of the basic parame- 
ters; however, a few general conclusions 
can be pointed out. 

At the present time the energy of the 
rocket propellant must be released by 
combustion (molecular process). The 
highest specific impulse that can now 
practically be obtained at sea level from 
a usable solid propellant is about 200 
pounds sec./lb. and from a liquid pro- 
pellant about 240 pounds sec./lb. 


THE ratio of propellant weight to 
initial gross weight of the rocket is of 
extreme importance. A high-perform- 
ance sounding rocket must have from 
fifty to eighty per cent of its weight in 
the form of propellant. This require- 
ment stresses the critical importance of 
achieving the minimum in weight for 
the vehicle structure and propulsive 
system. For example, if the empty 
weight of the WAC Corporal is reduced 
by 50 pounds, corresponding to a sav- 
ing of 18 per cent in structural weight, 
an increase in altitude of about 60,000 
feet can be expected. 

In order to minimize air resistance, it 
is advantageous to have as high a value 
as possible for the ratio of the initial 
gross weight to the cross-sectional area 
of the rocket. 

Since only twenty to fifty per, cent 
of the initial gross weight of the rocket 
is available for structure, propulsive 
system, and pay load, we can conclude 
that the required size of the rocket will 
be primarily determined by the pay 
load that is to be carried to a given 
altitude. 

Let us assume that a rocket weighing 
initially 1,000 pounds can be designed 
to carry a pay load of 100 pounds to 
500,000 feet; then if we want to increase 
the pay load to 500 pounds, we can ex- 
pect the rocket’s initial weight to be 
about 5,000 pounds. Actually, the per- 
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Aérial view of quarters and shop area of White Sands Proving Ground, N. Mex. 
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missible pay load ratio improves consid- 
erably as the size of the rocket increases 
because, first, the structural efficiency 
improves and, secondly, the fraction of 
the thrust lost in overcoming drag de- 
creases. 

The advantage of a high launching 
velocity, when obtained by means aux- 
iliary to the vehicle-propulsion system, 
is evident as is the advantage of launch- 
ing the vehicle from ~ high altitude to 
minimize air resistance. 

Let us now take a quick glance at 
some rocket vehicles that have been 
actually launched. The first serious sus- 
tained effort to construct a sounding 
rocket was carried out by Dr. Goddard. 
Although the highest altitude reached 
by one of his rockets was about 7,500 
feet when it was launched on May 31, 
1935, the rocket is of considerable his- 
torical interest. Unfortunately, very 
meager information was published on 
the rocket by Goddard before his death 


in 1945. 


THE Goddard rocket was somewhat 
over ten feet and the diameter about 
eight inches. A liquid propellant com- 
bination consisting of liquid oxygen 
and gasoline was used with a motor 
that delivered about 300 pounds’ thrust 
for a period of approximately 20 sec- 
onds. The rocket was launched from a 
60-foot tower with an initial velocity of 
zero. To maintain a vertical flight path, 
control equipment was provided to op- 
erate movable surfaces in the rocket jet. 
Photographs of the flight show the 
rocket traveling with an oscillatory 
yawing motion in the manner of a fish 
swimming in a vertical direction. 

High altitudes were first reached by 
the German V-2 rocket. This vehicle 
was designed primarily for carrying an 
explosive charge for the destruction of 
ground targets. Many of the rockets 
were launched against England during 
World War II at a range of about 200 
miles, and during the trajectory of the 
rocket a maximum altitude of approxi- 
mately 300,000 feet was reached. 

At the peak of the trajectory the flight 
speed was about 3,500 feet a second. 
The German technicians who designed 
the V-2 state that two of the missiles 
were maintained in vertical flight after 
launching and reached an altitude of 
560,000 feet. 

The length of the V-2 rocket is 45 
feet, 10 inches; its diarheter is 5 feet, 7 
inches; and at launching it weighs 
28,200 pounds. The initial gross weight 
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Attaching the WAC’s needle-sharp nose for 
piercing shock waves at supersonic speeds. 


is made up of a propellant load of 
19,000 pounds, a pay load of 2,200 
pounds, and an empty weight (struc- 
ture, propulsion system, and control 
equipment) of 6,900 pounds. 

The rocket uses a liquid oxygen- 
alcohol propellant combination from 
which an average specific impulse of 
about 223 pounds sec./lb. is obtained 
during powered flight. The propulsion 
system delivers a sea-level thrust of 
about 55,000 pounds for 65 seconds. A 
predetermined trajectory is maintained 
by means of an autopilot system which 
operates vanes both in the air stream 
and in the rocket jet. The missile is 
launched from a vertical position with 
zero initial velocity. 

We have sufficient information on the 
V-2 to evaluate the primary design 
parameters we considered earlier. We 
obtain the following vdlues: 


Average propellant spe- 
cific impulse........... 223 Ibs. sec./Ib. 


Thrust (sea level)....... 55,000 Ibs. 
Thrust duration......... 65 sec. 
Ratio of propellant weight 

to initial gross weight. . 0.675 
Ratio of initial gross 

weight to cross- 


sectional area......... 1,155 
Launching velocity...... 0 ft./sec. 
Launching altitude....... Sea level 


In the case of the V-2, the pay load 
amounts to 7.8 per cent of the initial 
gross weight. From the point of view 
of utilizing this rocket for investiga- 
tions of the upper atmosphere, the 
amount of pay load that can be carried 
is more than adequate. The chief limi- 
tation of this vehicle is an economic one, 
for to fire a single round about $75,000 
must be expended, and this depends on 











whether or not the OPA can “hold th 
line.” ‘ 
Also, in spite of the fact that the 
V-2 had reached a high stage of de. 
velopment, the Germans found that 
about thirty per cent of the iNnissiles 
launched failed to perform satisfactorily 
We can well imagine the discomfort of 
the Government budgeteers if they were 
asked to approve the expressed desire 
of one scientist to launch 200 sounding 
rockets simultaneously at various Points 
of the globe, not as a single experiment 
but to be repeated several times, 
Fortunately, most measurements of 
upper-atmosphere phenomena do not 
require instruments of very great 
weight, and, furthermore, many sciep- 
tists feel that during the next decade 
most studies will be concentrated within 


the layer up to about 300,000 feet. To | 


meet these requirements, a vehicle of 


much smaller initial gross weight, and & 


therefore cost, can be employed. 

The first version of the WAC Cor. 
poral reached an altitude of about 230, 
000 feet. It has an over-all length of 16 
feet, a diameter of 1 foot, and an initial 
gross weight of 696 pounds. A break. 
down of this weight is as follows: pro- 
pellant, 374 pounds; pay load, 25 
pounds; structure, propulsive system, 
and compressed air, 297 pounds. 

No flight-control equipment is used; 
instead, the vehicle is launched froma 
100-foot tower by means of a booster 
rocket which gives the vehicle a high 
initial velocity by the time the booster 
thrust is ended at a height of about 150 
feet above the launcher. In this manner 
the effect of wind is minimized, and 
the fixed fins of the WAC are able to 
maintain essentially vertical flight. In 
the experiments made in New Mexico, 
one WAC round landed a maximum 
distance of about seven miles from the 
launcher when no parachute was used 
during descent. 


THE WAC is an interesting example 
of the use of the step-rocket principle 
which, when utilized to the maximum 
of its effectiveness, is capable of trans 
porting the final step of a combination 
to very great heights. 

For example, if the WAC Corporal 
were launched as the second step with 
a V-2 as the mother vehicle, then cal 
culations show that an altitude of ap 
proximately 2,000,000 feet would be 
reached by the WAC Corporal, and at 
the end of its powered flight it would 
have a velocity of 9,500 feet a second. 
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When the atomic bomb rocks Bikini Atoll in the countries and through the cameras operated by men 
Marshall Islands this summer, the world will be of Joint Army-Navy Task Force One. Operation 


watching through the eyes of observers from many — Crossroads may reveal many secrets (Navy photos). 


The 28 cameras of the F- 
13, left, formerly a B-29, 
will be among many oth- 
ers to film the A-bomb 


The U.S.S. Blue Ridge, 
above, will be the float- 
ing headquarters for 
the A-bomb observers. 


The F-13 above and the 
Navy F6F remote-con- 
trolled drones, right, 
will also film the tests. 
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A close-up of the various types of cameras shown in 
operation at the left. Two tons of photographic film will 
be used to cover the Crossroads tests ashore, afloat, aloft 


Man your cameras! Photographers in a converted C-54 
camera plane operate some of the 21 cameras of 7 dif- 
ferent types which will help record the A-bombardment. 





It takes 3 men to install 
this 48-inch 200-pound 
aérial camera in a C.54 
photo airplane. It’s suit- 
ably called “Big Bertha.” 


Side view of the C-54 
camera plane shows some 
of the cameras lined up 
in readiness to “shoot” 
the atomic bombardment. 
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Part of the Operation Crossroads fleet of target 
and support ships is shown above readying at Pearl 





Harbor before sailing for Bikini in the Marshalls. 














Underwater cameraman at left prepares to descend to check 
fish count at Bikini Atoll. Photographers above are preparing 





their cameras for high-speed aérial shots of the A-bombing. 





These ultra high-speed movie 
cameras are mounted in the 
lower aft turret of the Boeing 
F-13 camera airplane and are 
remotely aimed and controlled. 
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The President’s Evaluation 
Board for Atomic Bomb Tests. 
Seated, left to right: Represen- 
tatives W. G. Andrews and A. J. 
May; Senators C. A. Hatch and 
Leverett Saltonstall. Standing, 
left to right: Fred Searles, Jr., 
New York mining engineer; Dr. 
Karl T. Compton, president, 
M.I.T.; Vice Adm. W. H. P. 
Blandy, commander, Joint 
Army-Navy Task Force One; 
W. S. Newell, president, Bath 
Iron Works; and Dr. J. R. Op- 
penheimer, University of Calif. 


Natives of Bikini Atoll, below, sadly 
listen to the news that they are to be 
moved to other islands so that theirs 
can be used in the atom bomb tests. 


Members of Joint Army-Navy Chiefs 
of Staff Evaluation Committee dis. 
cuss the Bikini tests. Left to right: 
Lieut. Gen. Lewis H. Brereton, com. 
manding general, First Air Force: 
Gen. Joseph W. Stilwell, command. 
ing general, Sixth Army; Dr, Karl 
Compton; Vice Admiral Blandy. 


Bikini Chief Jomata Kapua studies a 


map to select a new home for his 
subjects. He rules 6 other atolls. 
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Plowshares to Swords 


The Record of the Industry-Ordnance Team in World War II 


N the early days of the defense pro- 
gram, Lieut. Gen. L. H. Campbell, 

Jr, made his first contact with Donald 
Nelson. It was a brief telephone con- 
yersation that arose out of the follow- 
ing amusing but result-getting incident. 

General Campbell had a batch of 
site letters for some additional critically 
needed plants. The letters had been 
carefully prepared after a week’s tour 
of inspection and days and nights of 
the most exhausting kind of work. 
Nerves were frayed, tempers were short. 
After a lot of backbreaking work, the 
letters were finally ready for approval. 
Ordnance wanted approval in a hurry. 
General Campbell therefore sent a 
young lieutenant to the War Produc- 
tion Board with orders to park himself 
in a certain gentleman’s office until ap- 
proval was given. 

In an hour or so Mr. Nelson called 
General Campbell requesting that he 
withdraw the lieutenant from his as- 
sistant’s office so that his subordinate 
could transact his business with some 
degree of privacy. After a short but 


pointed exchange, Mr. Nelson and Gen-’ 


eral Campbell reached a compromise. 
General Campbell promised to with- 
draw the husky lieutenant, and Mr. 
Nelson promised action on the site let- 
ters within twenty-four hours! 

This is but one of a 
number of inforniative 
incidents recounted in 
General Campbell’s 
book, “The Industry- 
Ordnance Team,” to be 
published by McGraw- 
Hill Publishing Com- 
pany on July 1, 1946. A limited number 
of copies will be available to members 
of the Army Ordnance Association at 
$4.00 a copy—a saving of $1.00 under 
the standard retail price. 

When General Campbell first came 
to Washington in 1940 as a lieutenant 
colonel his assignment was to build an 
ammunition industry from the ground 
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General Campbell’s 
forthcoming book, “The 
Industry - Ordnance 
Team,” is in no sense an 
autobiography but a com- 
prehensive record of the 
trials and tribulations, as 
well as the accomplish- 
ments, of American In- 
dustry and the Ordnance 
Department in the gigan- 
tic task of arming this 
Nation and supplying 
arms and ammunition to 
an additional forty-three 
countries in World War 
II. But throughout this 
factual recital of some of 
the most stirring events 
in American history a se- 
ries of revealing incidents 
shows the drive and efh- 
ciency of the author who 
modestly refers to him- 
self merely as the quar- 
terback of a great ci- 
vilian-military team that, 
despite a very late start, 
outproduced the world. 














up. There was, at that time, no organi- 
zation. In two days he secured a desk 
and a secretary and started in to build 
73 Government-owned contractor-oper- 
ated plants in all parts of the country 
which would eventually employ about 
400,000 people and were expected to 
cost in the neighborhood of $3,000,- 
000,000. 

Perhaps the most outstanding chap- 
ter in the book deals with the organi- 
zation of wartime industry integration 
committees. The lines of mutual as- 
sistance between industry and Ordnance 
were well developed by the early part 
of 1942, but intra-industry ties, such as 
the force of peacetime rivalry and com- 
petition, were relatively undeveloped. 
Part of General Campbell’s job as a 
production expediter was to put highly 





diversified companies, large and small, 
into harness together. 

Many companies found themselves 
far afield from their normal peacetime 
pursuits. They were awarded Govern- 
ment contracts for the production of 
unfamiliar items under strange and 
complicated wartime rules and regula- 
tions. Ordnance had to train, guide, 
and assist them individually during the 
initial stages of production and then 
weld them together into intimate 
groups for the rapid manufacture of 
specific Ordnance items. 


@RDNANCE could not possibly have 
met its constantly changing and fluctu- 
ating requirements without the extreme 
flexibility afforded by this grouping of 
contractors. Specifically, the various in- 
tegration committees made it possible 
to turn out thousands of units above 
and beyond individually rated plant ca- 
pacities. By integrating all manufactur- 
ers producing a particular item, the 
excess component capacities, raw-mate- 
rial stocks, machine tools, and know- 
how of one company were utilized to 
offset deficiencies in other companies 
which, in turn, gave reciprocal assist- 
ance to the best of their ability. 

Another ingenious method devised by 
General Campbell to increase produc- 
tion was the organization of machine- 
tool panels, Lack of a machine-tool in- 
dustry of sufficient size to meet an ab- 
normal wartime load was one of the 
most serious bottlenecks in the early 
period of the armament program. Fol- 
lowing Pearl Harbor, the normal 
sources of machine-tool production were 
choked with orders from our allies, 
from our own aircraft and shipbuilding 
industries, and from the various pro- 
curement branches of the Army and 
Navy. 

To break this bottleneck, General 
Campbell inaugurated an_ intensive 
search for existing machine tools wher- 
ever they might be located. Some success 
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was achieved in finding small plants 
with idle tools and equipment which 
were willing either to sell their equip- 
ment to prime contractors or to act as 
subcontractors for various components 
of ordnance matériel. Still other plants 
were located which were willing to 
perform various machine operations on 
parts sent to their plants. Much was ac- 
complished, but there was a need for a 
national organization to handle this 
difficult problem. 

General Campbell hit upon the idea 
of machine-tool panels. These panels 
would consist of civilian experts in the 
machine-tool industry. Machine-tool dis- 
tributors of necessity knew intimately 
all plants within their respective terri- 
tories, the types and ages of the equip- 
ment in these plants, and the skills of 
their operators and mechanics. 

If these men representing this par- 
ticular activity of industry could be 
made available to Ordnance from time 
to time, Ordnance would have com- 
plete and detailed coverage of all plants 
using machine tools, large and small, 
available for ordnance production. The 
first machine-tool panel was organized 
in the Chicago Ordnance District and, 
in a short time, similar panels were set 
up in other Ordnance districts. 

As part of the Ordnance record, Gen- 
eral Campbell cites the fact that during 
the latter years of the war Ordnance 
averaged better than $100,000,000 a 
month in awards to small plants. The 
total value of such contracts was more 
than $3,500,000,000. As of June 20, 
1944, of 4,206 Ordnance prime contrac- 
tors, 2,840 or 68 per cent were small 
plants. 

In addition to prime contracts, of 
course, the small plant played an essen- 
tial rdle in the war 
effort as a subcon- 
tractor. Many plants 
were ill-equipped to 
serve as prime con- 
tractors because of 
the complex nature 
oss of Ordnance 
items but could and did do an excel- 
lent job on a component or an opera- 
tion; others preferred to take subcon- 
tracts only. 

During the course of World War II, 
Ordnance ejther replaced completely or 
radically improved 75 per cent of the 
basic equipment of our fighting troops 
and developed more than 1,300 new 
weapons. American industry has a large 
share in the credit for these achieve- 





most 
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“During the course of World War II, Ordnance either re. 
placed or radically improved 75 per cent of the basic equip- 
ment of our fighting troops and developed more than 1,300 
new weapons. American industry has a large share in the 
credit for these achievements.” 


ments because speed in weapons’ de- 
velopment was so imperative that 
General Campbell decentralized the 
greater part of Ordnance research and 
development work to industrial or- 
ganizations, scientific societies, private 
laboratories and universities so that 
Ordnance specialists would have the 
immediate assistance of the best sci- 
entific talent in the country. 

In a general way it might be said 
that the Ordnance Department pos- 
sessed the vital know-how of arms 
manufacture whereas the major contri- 
bution of industry was in the field of 
mass production. In the production of 
artillery, for example, the Ordnance ar- 
senals were at first forced to carry the 
major part of the production load; but 
as soon as commercial facilities rear- 
ranged their plants and retooled they 
carried the bulk of the load, and the 
arsenals, despite increased capacity, car- 
ried only a relatively small part of the 
maximum production program. 

This was likewise true in the tank- 
automotive and other fields. From 1919 
to 1933, Ordnance produced only thirty- 
three tanks. Meager appropriations 
made it possible to produce only 1,000 
tanks from 1935 to 1940. But Ordnance 
knew what it wanted. The plans and 
specifications were ready when the de- 
fense program started in real carnest. 
Blueprints were rushed from Aberdeen 
Proving Ground to various civilian 
plants, and these, by the application of 
mass-production techniques, turned out 
87,619 tanks from 1940 to 1945. 

Quantity production was achieved by 
the Industry-Ordnance team by a highly 
effective use of man power and by the 
rigid conservation of materials. As a 
practical illustration, General Campbell 
recalls that in July 1942 it took approxi- 
mately 3,000 men and women to pro- 
duce a million rounds of caliber .30 
cartridges a day. By January 1944, 18 
months later, only 1,600 workers were 
required to produce the same quantity 
of small-arms ammunition. 

General Campbell devotes a highly 
interesting chapter to the subject of 


Lend-Lease. Vast quantities of Ord. 
nance weapons, ammunition, and auto. 
motive equipment were sent to Great 
sritain, Russia, China, and other United 
Nations. Ordnance matériel sent to 
Russia totaled nearly three billion dol- 
lars. In addition to tanks, Ordnance 
sent 294,000 tons of explosives, 1,809 
self-propelled guns, 135,000 submachine 
guns, 13,000 pistols, 1,200 half-track 
vehicles, and 8,200 guns. 


@ RDNANCE Field Service supplied 
some 2,000 major combat items to all 
theaters of war and about 700,000 dif. 
ferent kinds of replacement parts that 
were needed to keep these items in first- 
class repair. This logistic department of 
Ordnance received or shipped by rail, 
highway truck, or air transport an aver- 
age of slightly more than one ton of 
supplies with every tick of the clock, 
day and night, throughout the year. 

In a concluding chapter, General 
Campbell outlines the high degree of 
cooperation that exists between the Ord- 
nance Department of the Army and the 
Navy’s Bureau of Ordnance. This is 
particularly true in research and devel- 
opment and in procurement. But Gen- 
eral Campbell is of the opinion that 
the demands for technical superiority 
in modern war are so important that 
any compromise in design quality be- 
tween the Army and the Navy for the 
sake of co.nmon procurement would 
prove very costly in lost lives and lost 
battles. 

General Campbell’s book makes in 
teresting reading. Written in popular 
style, it is not only an excellent digest 
of Industry-Ordnance activities in 
World War II but an informal com- 
mentary upon men and events during 
the past critical years. General Camp 
bell was at the center of the vast pro 
duction effort that amazed the world. 
All those who, whether military or c- 
vilian, took part in this effort and all 
those who would like to know more 
about our stupendous home-front 
achievement will find this book an in- 
valuable addition to their libraries. 
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Coéperation Was 
No Problem 
For These Services 


by 


Viee Adm. G. F. Hussey, Jr. 


a 


AVING followed ordnance 

throughout all the shoregoing 
side of my time in the Navy, I have, 
of course, kept in close touch with the 
Army Ordnance Association, and I 
have regarded highly the standards that 
Association set for its own membership 
and the accomplishments which that 
membership produced. Toward the end 
of the grand tour which concluded my 
postgraduate course in ordnance, I had 
an all-too-brief month’s duty at the 
Aberdeen Proving Ground. Fresh from 
our own proving ground at Dahlgren, 








Admiral Hussey is Chief of the Navy Bureau 
of Ordnance. 
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Army-Navy Ordnance 


I was able to note the differences in the 
problems each of us had to solve and 
to appreciate the validity of and the 
necessity for different methods of ap- 
proach to those problems. 

Quite apart from the technical knowl- 
edge which I absorbed at Aberdeen, a 
most treasured aspect of that duty was 
making the acquaintance of the chief 
proof officer, Maj. Levin H. Campbell, 
Jr. A few years later, when a cruise in 
the Bureau of Ordnance sat me at the 
ammunition desk, it was a great pleas- 
ure to find that the manufacturing ofh- 
cer at Frankford Arsenal was Lieuten- 
ant Colonel Campbell. 

Those were the days when both serv- 
ices were getting into the manufacture 
of the mechanical time fuze and before 
private industry was sufficiently inter- 
ested to take on that particular head- 
ache. Frankford Arsenal was the source 
of manufacture for both of us, and 
during those days of trying to make 
the damn thing tick I built up a hearty 
respect and a great affection for Col- 
onel Campbell. He was always willing 
to go to the greatest lengths to solve 
our common problems, and in the long 
run he always succeeded. 

With that as a background you can 
well imagine what a pleasure it was, 






when I relieved Vice Adm. W. H. P. 
Blandy as Chief of the Bureau of Ord- 
nance, to know that General Campbell 
was across the river as my opposite 
number. There is no need to extol him 
as a master of ordnance, but I wonder if 
all realize the extent to which he was 
also a master of codperation, Never 
once did I have occasion to go to him 
for help but what that help was made 
available, usually in far greater meas- 
ure than was asked. 


HI OWEVER the recent conflict may be 
entitled by the historians of the future, 
certainly no one of them will go far 
wrong if he describes the war on the 
home front as a war of codperation. 
The splendid Industry-Ordnance team 
which General Campbell led had its 
counterpart in the naval Industry-Ord- 
nance team, often with the same play- 
ers from industry. Having served in a 
technical section of the Bureau of Ord- 
nance during the days of competitive 
bidding, I was accustomed to the neces- 
sity for guarding trade secrets closely 
and for ensuring that one manufac- 
turer was given no inkling as to how 
his competitor was approaching a 
problem. 

When I left my four-pipers (World 
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War I destroyers) on patrol off Pearl 
Harbor and came back to the Bureau 
in May 1942, I found I was to be di- 
rector of the Production Division. To 
my amazement, conditions were en- 
tirely different. Firms which had been 
bitter business rivals only a few months 
before would come in and literally roll 
their blueprints on the table, saying, 
“Here is what we know how to do. 
Will it help you or anybody else that’s 
in this business? We want to do our 
part.” With codperation of that sort 
there could be no doubt as to the ulti- 
mate outcome of the war. 

The service members of the naval 
Industry-Ordnance team were repre- 
sentative of the Navy as a whole. You 
are probably aware that ninety-five per 
cent of the officers and men who made 
up the Navy were members of the 
United States Naval Reserve. They 
came to us, particularly in the case of 
the officers, from their civil pursuits, 
adapting themselves to what many of 
them must have regarded as our pe- 
culiar ways and bringing to their jobs 
their particular talents and experience 
and in general an enthusiasm which 
was unbounded. 

Not to be forgotten among the Re- 
serves are the WAVES. It may per- 
haps astonish you to know that at the 
peak there were more WAVES—ofhi- 
cers and enlisted—on active duty than 
there were officers and men in the regu- 
lar Navy when I graduated from the 
U.S. Naval Academy in 1916, The 
WAVES did an outstanding job for us. 
The enthusiasm and energy with which 
they undertook their tasks were hard 
to match, and their attention to mili- 
tary courtesy set a mark for officers and 
men, Regulars and Reserves alike. 

By comparison, the Regular officers 
were numerically only 
a handful. On them, 
of course, fell the re- 
sponsibility for guiding 
the work of the Re- 
serves along the estab- 
lished service lines. I 
should be particularly remiss if I 
failed to mention two quite small 
but very important groups of Regular 
officers: First, those who had been re- 
tired for one reason or another and 
who came back to active duty at the 
beginning of the emergency; secondly, 
those still on the active list on whom 
fortune had not smiled particularly in 
the matter of promotion. 

Both these groups applied their ex- 
perience and talents with an energy 
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and devotion to duty that was an ex- 
ample for all. I can speak feelingly be- 
cause I had the privilege of relying on 
a number of these officers who held im- 
portant billets both within the Bureau 
and in its field activities. Without their 
loyalty and their most competent sup- 
port there were many occasions on 
which I should have been literally at 
sea, and I shall treasure the memory of 
those associations as one of the bright 
spots in this war. 


THE best will in the world to co- 
operate could have gone for naught, 
or at best it could have frittered away 
a tremendous amount of energy, had 
there not been sound planning on 
which to build. Far be it from me to 
maintain that the plans were either 
made or executed with one hundred 
per cent perfection, but in these days 
when there is so great a tendency to 
pick flaws in the way jobs were done, 
it seems to me worth-while to point out 
one or two aspects of outstandingly 
successful bits of work. 

The Army-Navy Munitions Board is, 
of course, well known. I had the privi- 
lege of serving on several of its com- 
modity committees during my cruise 
as chief of the Ammunition Section. 
The workings of one will serve to 
illustrate my point. The committee on 
smokeless powder and explosives, on 
which the working members were ofh- 
cers from the Ordnance Department 
of the Army and the Bureau of Ord- 
nance of the Navy, totted up the re- 
quirements of both services and found 
immediately, as might have been ex- 
pected, that the Army’s requirements 
were far greater than the Navy’s. 

It was decided to lay the burden of 
meeting the requirements on the Army 
and, specifically, on Army Ordnance. 
The Chief of Ordnance established a 
branch of his Philadelphia Ordnance 
District at Wilmington, and there, with 
industry’s help, plans were drawn for 
the plants necessary for the production 
of smokeless powder and high explo- 
sives. 

On the basis of these plans the Army 
Ordnance Department obtained funds 
and procured some of the critical equip- 
ment, such as graining presses and the 
like. When the emergency came, those 
plans were put into effect, plants were 
built and operated by private contrac- 
tors, and throughout the war the needs 
of both services for smokeless powder 
and explosives were met. Not only that, 
these same plants, in some cases modi- 





fied and expanded, turned out also the 
rocket powder required by both SCrVices 

The rocket program is another -. 
standing example of the way the two 
ae a cooperated, Two 
separate scienti 
pct of cian Pent pod: 

came Up, 
more or less naturally, with two Sepa- 
rate answers. The 
Army pursued one, 
the Navy pursued the 
other; and when it be- 
came apparent that for 
certain applications the ES 
Navy type offered ad- 
vantages, a joint program was under. 
taken. 

The Army supplied the rocket pow. 
der in either sheet or grained form, the 
Navy supplied the inert parts and the 
fuzes and did the loading and assembly. 
In a great number of cases the rockets 
which you have seen in the movies fired 
by Army planes against German and 
Japanese targets were Navy rockets con- 
taining Army powder. 

Coming closer to home, the VT fuze, 
in which Eastman Kodak played an 
outstanding part, was a further strik- 
ing example of how the services served 
each other. The application of the VT- 
fuze principle to a nonspinning bomb 
or rocket and to projectiles and spinner 
rockets with extremely high rates of ro- 
tation posed completely different prob- 
lems. The Army took the first, the 
Navy took the second—each supplying 
the other with products tailored to the 
user’s needs. 

Those jobs, of course, could not have 
been done without the magnificent co- 
operation of both science and industry. 
But thanks to that codperation the anti- 
aircraft guns of our fleet had their effec- 
tiveness increased some threefold by the 
VT fuze which enabled the fleet to take 
on those kamikaze pilots and baka 
bombs which got past our amazingly 
competent combat air patrol. 

The VT fuze—tailored for British 
and American guns and used with 
American Army fire-control systems— 
was to a large extent responsible for 
breaking the German buzz-bomb cam 
paign against England. So effective was 
the VT fuze that, in the last week of 
the campaign, projectiles so fuzed ac 
counted for seventy-nine per cent of 
the buzz bombs that reached the coast 
of England. The third striking appli- 
cation of the VT fuze came in its firs 
use by land forces against land forces 
when in the desperate Battle of the 
Bulge the VT fuze used by American 
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artillery was 4 telling factor in throw- 
ing back Von Rundstedt’s hordes. 

The first of the examples I cited was 
the result of precise planning to meet 
known and ca 
two were a continuation of the same 
principles of codperation by planning 
as the job went along. Both of them 
were successful; but had the needs been 
anticipated, the plans could have been 
made in a more leisurely fashion and 
the effort required to produce the end 
results could have been reduced. From 
these facts we can learn the necessity 
for continued planning while the les- 

sons of this war are still fresh in our 


minds. 


SUCH planning is already under way 
through the reconstituted Army-Navy 
Munitions Board. Under the competent 
chairmanship of Richard R. Deupree, 
of the Procter & Gamble Company, the 

Board is resuming its peacetime func- 

tion of planning. As one of the sub 

committees of the Board there has been 
set up the Joint Army-Navy Ordnance 

Procurement Committee. On the Army 

side, the committee members are the 

Chief of Ordnance, his Deputy Chief, 

and the chief of Industrial Service; on 

the Navy side, the Chief of the Bureau 
of Ordnance, the Deputy Chief, and 
the director of the Production Division. 

Frankly, the members of the com- 
mittee have been a little bit stumped 
as to what to put down on paper be- 
cause the codperative system of supply- 
ing each other has worked so exceed- 
ingly smoothly. Basically, all we can 
say is that for those items which are 
clearly common to both, the service 
having the paramount interest will pro- 
cure and supply to both. For those 
items where changes are needed to 
meet the specific requirements of one 
user or the other, the procuring service 
will endeavor to incorporate in the 
basic design such modifications as will 
meet those needs without impairing its 
utility for the originator. Failing such 
a happy solution, modifications to meet 
the needs of one user will be under- 
taken concurrently with the produc- 
tion of the basic item as originally 
required, 

It is, of course, apparent to all of us 
that in these days of a staggering pub- 
lic debt and an economy-minded coun- 
try funds for our procurement will be 
exceedingly small. There will be no 
occasion for either ordnance service to 
come to industry and call for tremen- 
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Iculated needs. The other . 





dous production efforts, but it is equally 
clear that unless preparations are made 
for such production, we shall be caught 
flat-footed by the next war. 

The outstanding production achieve- 
ments which supplied our fighting men 
on land, at sea, and in the air stemmed 
originally from basic research in the 
laboratories of the country. Much of 
that basic research had been done be- 
fore the war, and the immediate war- 
time problems were of applied research, 
turning the fruits of fundamental scien- 
tific investigation to the solution of par- 
ticular problems and from those solu- 





“As the providers of weapons 
—offensive and defensive— 
we in Ordnance in both serv- 
ices have a wide-open field. 
The weapons which were in 
being at the end of this war— 
both our own and our ene- 
mies’—point the way to yet 
more fantastic devices in the 
future. Indeed, some of them 
were just around the corner 
when capitulation occurred. 
“The allies and the Axis 
had weapons close to readi- 
ness for service use that em- 
ployed then-untapped sources 
_ of fighting power. The day of 
Buck Rogers in the flesh is 
not far ahead of us, and the 
translation of fantastic 
dreams into workable weap- 
ons once again will call for 
the help of industry and 
science.” 





tions the development of devices and 
means for applying them in service. 
Side by side with industry, science 
laid down its peaceful pursuits, and the 
scientists of the country rolled up their 
sleeves and turned to solve our prob- 
lems. Working alongside them, the en- 
gineers of the country caught the fruits 
of applied research and did their de- 
veloping, while right at their elbows 
production engineers were preparing 
the production lines. As I have said, 
that system worked, but it was fright- 
fully expensive. It was expensive in 
time, in man-hours, and in human 
effort. It was possible only because 
some one else held the line for us dur- 


ing the days before Pearl Harbor. 
Never again can we rely on a period 
of grace before the bombs fall. We 
must ensure that means are established 
and kept in being for solving in ad- 
vance the problems which the fighting 
men pose for solution. 

By nature and tradition America is 
a peace-loving country. Equally so, 
scientists are peace-loving individuals. 
Their natural bent is to those pursuits 
which will increase mankind’s store of 
knowledge, further the ways of peace, 
and improve the standard of living. 

That is very much as it should be, 
but we cannot afford to allow scientists 
to wash their hands completely of a 
share in national defense. 

If I have seemed to mention the 
scientists from universities and private 
laboratories, it is not because I fail to 
realize the competence of the scientists 
who man the laboratories of industry, 
nor the scope of their activities. We 
must be able to count on the continued 
help of the scientists in all fields of 
endeavor if we are to have a successful 
solution to our problems. 

Equally, it is of vital importance that 
the laboratories of the Army and Navy 
be staffed by individuals as competent 
as those who man the laboratories of 
universities and of industry. Efforts are 
still under way to improve the remun- 
eration and the standing of Govern- 
ment scientists, so that we may hope 
to retain some of the highly competent 
individuals who have worked with us 
during the war and to attract young 
men of promise. 


AT the same time, until it can be 
demonstrated that the guided missile 
or the pilotless aircraft—whatever form 
it may assume—can accomplish the re- 
duction of enemy strongholds and the 
exercise of control so won, it is my 
opinion that there will remain the 
necessity for the fighting man afoot— 
Marine or GI—to take and hold what- 
ever territory may be needful to ensure 
victory. This calls for armed men, ship- 
ping to transport them, fire support, 
and the protection of the long lines 
over which their supplies must come. 
All these steps require weapons of the 
same general classes as were used in 
this war. No one of them can, how- 
ever, be regarded complacently, but 
each must be checked for possible im- 
provement.—Address of Admiral Hus- 
sey before the Empire Post, Army Ord- 


nance Association, Syracuse, N.Y. 
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meaux, secretary, Sport- 
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Member, Artillery Am- 
munition Division Com- 
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These Industry-Ordnance Leaders 














Maj. Gen. J. K. Crain, 
ordnance expert, Euro- 
pean Theater of Opera- 
tions. Member, Wash- 
ington Post, A.O.A. 





O. E. Hunt, General 
Motors Corp., Detroit, 
Mich. Director, Michi- 
gan Post, A.O.A. 








Dr. Frank J. Malina, 
acting director, Jet Pro- 
pulsion Laboratory, Cal- 
ifornia Institute of Tech- 
nology, Pasadena, Calif. 


Carl Bausch, Bausch & 
Lomb Optical Co., Ro- 
chester, N. Y. Former 
director, Empire Post, 
A.O.A, 








Capt. Frank Jervey, 
small-arms expert, Ord- 
nance Department. Mem- 
ber, Small Arms Divi- 
sion, A.O.A, 


Col. J. K. Clement, for- 
mer chief, New York 
Ordnance District. Char- 
ter member, A.O.A. 








Col. R. R. Klanderman, 
Field Director of Am- 
munition Plants, Ord- 
nance Dept. Member, 
Artillery Ammunition 


Division, A.O.A. 





Henry N. Marsh, Her- 
cules Powder Co., Wil- 
mington, Del. Member, 
Artillery Ammunition 
Division Committee, 


A.O.A, 








Morton P. Woodward, 
Procter & Gamble Co., 
Cincinnati, Ohio. Mem- 
ber, Artillery Ammuni- 
tion Division Commit- 


tee, A.O.A. 











L. Iversen, Mesta Ma- 
chine Co., Pittsburgh, Pa. 
Member, Artillery In- 
dustry Division Commit- 


tee, A.O.A. 
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Sighting Stations on the B-29 


The Remote Control of Aireraft Armament in Combat 


ANUAL, remote control for 
aiming guns accurately to hit a 
moving target requires that the follow- 
ing sequence of events take place: (1) 
A visual indication to the gunner of 
the direction the sight must move; (2) 
Action on the part of the gunner in ac- 
cordance with those indications; (3) 
Transfer of this action to a computer 
where certain corrections are added to 
the signal to compensate for the time 
required for the bullet to reach the tar- 
get; and (4) The transfer of the modi- 
—-—-~ fied signal to the 
| gun turret so as to 
position the guns 
properly. 

It is apparent that 
the accuracy requir- 
ed for each of these 
events is equally 
important, since the 
projectile will miss 
the target by the same number of feet 
for a one-degree error in aiming the 
sight as for a one-degree error in com- 
puting the proper correction. 

Development and design of the sight 
or aiming means differs from the de- 
sign of a computer, for instance, in that 
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it involves consideration of a human 
being as part of the mechanism, an 
element sometimes unpredictable and 
highly emotional under conditions of 
use. The computer has the relatively 
stable requirement that definite data in 
the form of volts, current, etc., be re- 
solved into a signal for positioning the 
guns. Since it is difficult to measure the 
reactions of a man in absolute units, 
the development of a sighting station 
must, in many respects, be based on 
tests using an average GI as a gunner. 

The B-29 airplane is equipped with 
five sighting stations and five turrets 
located as shown at the top of this page. 
Four of the sights are of the pedestal 
type and are located in the nose, two 
side blisters, and the tail. The fifth sight 
is the ring-type as shown on p. 61. 
There is a gunner for each of these 
sights, and the coverage of each sight 
is sufficient to overlap and thus com- 
pletely protect the bomber. 

Basically, the sights have control of 
turrets as indicated in the box on p. 61. 
Each gunner can relinquish primary 
control of his turret by means of a 
selector switch at his station. The turret 
is then automatically taken over by the 
sight having secondary control. 

One of the advantages of remote con- 
trol armament on an airplane is that 





be, 


The B-29 pedestal sight. 


it imposes less drag than does the con- 
ventional inhabited turret. In a direct- 
vision sight, the blister at the sighting 
station must be at least large enough 
to permit the gunner to get his eye 
outside the skin line of the airplane. 
The principal problem in designing a 
sighting station is to arrange the com- 
ponents so that the blister size is a 
minimum. In designing the sight this 
was of paramount importance and, in 
some instances, required that the design 
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be compromised with what would 


otherwise be optimum. . 

The first ot these is the azimuth as- 
sembly, which forms the base of the 
sight ‘and has two selsyn generators 
which are rotated by means of accurate 
g. The selsyns transmit an elec- 


gearin é 
al corresponding to the exact 


trical sign ; : “ie 
azimuth position of the line of sight. 


The azimuth unit also has some of the 
quxiliary equipment of the sight, such 
as a rheostat for controlling reticle 
brightness, a switch for cutting the 
computer out of the system, and a stow 
pin for locking the sight in azimuth. 

The second part is the elevation unit 

which also has two selsyn generators 

which rotate as the sight is moved in 
elevation and transmit an electrical sig- 
nal corresponding to the exact eleva- 
tion position of the line of sight. On 
this unit are the handwheels with which 
the gunner controls the position of the 
line of sight. The thumb of each hand 
rests easily on a trigger, and a slight 
pressure on either one will fire the guns. 

The action switch under the palm of 
the left hand must be depressed to 
complete the circuit between the sight- 
ing station and the turret. 

If the gunner removes his hand from 
the left handwheel, the switch is in the 
open position, and his sight can no 
longer control any of the turrets. The 
turrets under his control are transferred 
automatically to one of the other sight- 
ing stations. Superimposed on the right 
handwheel is a smaller wheel with 
which the gunner makes proper range 
adjustment. 

The third basic part of the pedestal 
station is the retiflector sight. This de- 
vice provides a means of visually aim- 
ing the sight, and it also furnishes an 
electrical signal that is a measure of the 
distance to the target. It is necessary to 
know this distance, or range, because 
the corrections to be made by the com- 
puter depend upon it. 








The means of obtaining a measure 
of the range is based on the principle 
that, within certain limits, the apparent 





Ring sighting station on the B-29. 


size of an object is dependent on the 
distance to the object and on its actual 
physical size. Therefore in using the 
sight the gunner must know or estimate 
the wing span of the attacking plane 
previous to the actual attack. 

On an inclined, clear glass plate the 
gunner sees the image of a series of 
orange dots in the form of a circle, and 
looking through the glass plate he sees 
the enemy plane. 

Directly above the circle the gunner 
sees a number that he previously se- 
lected which represents his estimate of 
the wing span (in feet) of the attack- 
ing plane. It is the duty of the gunner 
to adjust the diameter of the circle to 
equal the apparent wing span of the 
plane. The adjustment of the circle size 
is accomplished by means of the range 

wheel shown. The gun- 





Position of Sighting 


Station Primary 


Nose pedestal. ...... Upper forward 
Lower forward 


Side blister pedestals. Lower rear 


Tail pedestal ....... Tail turret 


Ring sight ......... Upper rear 





Turret Controlled 
Secondary 


None 


Lower forward 
Tail turret 


None 


Upper forward 


ner must also keep the 
plane centered on the 
circle of dots to properly 
position the guns. 

The retiflector sight is 
equipped with sky filters 
for use when the light 
conditions in the sky are 
too bright for the gun- 
ner’s eyes, a switch for 





using an auxiliary hla- 





Primary and secondary control functions of the sighting 
stations on the B-29 Superfortress bomber. 
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ment in the lamp, and a 
metal ring and bead 


sight for use in case of lamp failure. 

Two gyroscopes constitute the fourth 
basic part of the pedestal sight. The 
purpose of the gyros is to measure 
the angular rate in azimuth and eleva- 
tion that the sight is being moved as the 
gunner tracks his target. This rate is 
the 
electrical signal where it is in effect 
multiplied by the time of flight of the 
projectile. In order to measure accu- 


transferred to computer as an 


rately the angular rate of sight move- 
ment by means of these gyroscopes, the 
operator must move the sight smoothly. 
A jerky movement will result in an in- 
accurate rate measurement. 

To facilitate smooth movement, the 
sight is equipped with inertia wheels 
geared to the selsyn gear train and 
driven through a friction clutch which 
permits slewing of the sight for getting 
on a target rapidly. In addition to the 
flywheels, a stationary felt shoe, press- 
ing against a moving shaft in both 
provides a 
the 


elevation, 
damping effect which 
smoothness of tracking. 
The ring assembly consists of two 
concentric rings. The outer ring is at- 
tached to the airplane, and the inner 
ring serves as a support for the other 
parts of the sight. The inner ring is 
rotated on ball bearings supported by 
the outer ring. ; oom 
The control unit 
is attached to the 
inner ring and car- 
ries the hand grips 
for moving the sight 
in azimuth and ele- 
vation, the reticle 
rheostat, computer 
switch, and stowing 
pins. The handgrips rotate about the 
center of the shaft connecting them, 
and this motion is transmitted to the 
sight yoke as elevation movement. 
The azimuth unit mounts on the 
inner ring and contains gearing for 
the azimuth selsyns. The unit has an 
external gear which meshes with an in- 
ternal gear on the outer ring. The ele- 
vation unit is a separate gear box, carry- 
ing the elevation selsyns with necessary 
gearing for transmitting the elevation 


azimuth and 


adds to 





position, 

The sight yoke is supported between 
the azimuth and elevation gear boxes 
and pivots about a horizontal axis to 
provide elevation motion. Mounted on 
the yoke is a retiflector sight like that 
on the pedestal sight, but the reflecting 
plate is rotated ninety degrees. 
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Universal Training for Peace 


The People’s Preparedness Is the Best Guaranty of Security 


HERE is one thing that is always 

a little curious to those who have 
spent their lives in planning the de- 
fenses of our country against the risks 
of war. That is the apathy of our 
people as to the who and the why of 
the persistent and vicious attacks that 
are made against any plans for our 
adequate preparedness. They apparently 
do not realize that the querulous in- 
quiries, “Why do it now?” or “Why 
bother us?” and “What’s the use?” are 
generally planted among us from 
sources and influences that, for pur- 
poses of their own, wish to make our 
country weak, helpless, and confused. 

Such sources always profess to see in 
any plan for our defenses the genesis 
of some wicked scheme against the lib- 
erty, freedom, or welfare of our own 
people or those of a neighbor country. 
Their supposed perceptions are then 
carefully spread among the unthinking, 
whose opinions are formed for them by 
headlines and slogans. In their attacks 
it is assumed and argued that the crea- 
tion of any means or implements of de- 
fense is either proof of the intent to use 
them wrongfully or that their posses- 
sion will generate such a purpose. 

Such agitators tell us, in effect, that 
our people, under our form of govern- 
ment, cannot be trusted with the means 
for their protection. Of course for the 
form of government which any of these 
groups hopes to force upon us, ample 
means for defense would be essential. 
But for our present form, no! It would 
be far too dangerous for us to have it! 
To our cost, too many 
of our people, in the 
past, have believed such 
statements. 

The same bombard- 
ment is again under 
way with the same ap- 
peals to passion and 
prejudice against any system of prep- 
aration and training that would give 
our citizens an understanding of the 
risks of war, of how to avoid them, 
and how to meet them if they cannot be 
avoided. These advocates are now di- 
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recting their forces—and their herds of 
gullible followers—toward the defeat or 
delay of any effective plans for univer- 
sal training against the risks of war. 
They oppose any plan which prom- 
ises to avoid the errors and weaknesses 
that led us into the last war and made 
our safe emergence so costly and, at 
times, so seriously doubtful. The variety 
of reasons for their concern, which they 
put into the mouths of any readily 
gullible supporters, are too often but a 
camouflage for the main purpose, which 
is to prevent any plan under which our 





“The lesson of Pearl Harbor, 
which is there for all to read, 
is that our people were so little 
aware of our danger as to dis- 
courage any positive measures 
to defend against it. While we 
may criticize particular leaders 
for the details of their actions, 
the plain fact is that no one in 
authority dared take any posi- 
tive action which might dis- 
close to our people that he 
really feared the war which 
was almost upon us.” 





people may acquire a healthy under- 
standing of the risks of war and what 
to do if we should be unable to avoid 
them. 

In discussing universal training as a 
means of assurance against war, which 
is the purpose to those who urge it, one 
approach to its consideration is to state 
the arguments of those who are opposed 
and to examine them in turn as they 
apply to our past wars and the one just 
ended. One common argument is that 
with the advent of radar, rockets, the 
VT fuze, recoilless guns, jet-propelled 
planes, and the possible uses of atomic 
energy, we do not know what kind or 
how much defenses we may need. 

That is true. General Eisenhower 
doesn’t know. General MacArthur 
doesn’t know. Each of these would 
have an opinion based upon the uses 
of the devices that have so far been 





developed. But no one can tell wha 
they will lead to in the coming a 
So we must plan a system of defens 
which can be changed to meet pe 
weapons or methods of warfare as they 


develop. 


@uR military leaders must be, in ef. 
fect, doctors of defense, permitted to 
speak to an understanding people when 
some change in military equipment o; 
method requires a change in our «ys. 
tem of defense. But they must speak to 
an understanding people, otherwise 
their words will be beaten down, xs 
they have been in the past, by the com. 
bined efforts of the ill-assorted groups 
of would-be Quislings and those who 
thoughtlessly help them undermine any 
measures needed for our national safety. 

We think this understanding can be 
developed best by a system of training 
under which every citizen spends some 
time in acquiring a sound basic know. 
edge of the current means and methods 
of warfare. General Washington, in his 
time, thought likewise. 

Similarly, we do not know the polit 
cal situations that may develop from 
the attempted organization of the world 
for peace. It must, in the long run, de. 
pend upon force. There must be sufi. 
cient force to discourage any group or 
country that might be tempted to chal- 
lenge the peace of the world. We mus 
be ready to provide such force as is 
needed now, or a year from now, or ten 
years from now, if we are to have the 
kind of peace and security that we de. 
sire. We can have this only if enough 
of our people understand not only the 
weapons that may be used but also the 
full significance of any rising political 
threat that might cause them to be used 
against us. A year from the life of each 
citizen does not seem too much to ask 
for providing a background of know- 
edge among our people of matters 
which may so vitally affect their future. 

The lesson of Pearl Harbor, which s 
there for all to read, is that our peopl 
were so little aware of our danger as to 
discourage any positive measures t 
defend against it. While we may crit 
cize particular leaders for the details of 
their actions, the plain fact is that no 
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ne in authority dared take any posi- 
e action which might disclose to our 
he really feared the war 


0 


tv 
people that 
which was almost upon us. 


DAVID LAWRENCE writes: “You 
and I are to blame—yes, you and I and 
the Congress and the President as well 
gs the Army and Navy—tor what hap- 
pened at Pearl Harbor and before. This 
means primarily that the American 
people are to blame because of their in- 
difference to air power as a means of 
preparedness, indifference to the issues 
of foreign policy and the ways by 
which we gradually became involved in 
war, indifference to diplomacy’s vicious 
habit of keeping the facts of interna- 
tional affairs from the people until it 
was too late for corrective processes to 
be set in motion.” 

If we wait and wait and wait to find 
out exactly what we may need, we can 
again wait ourselves into another Pearl 
Harbor—or worse—before we find out 
what is needed to defend against it. 

Another objection that is frequently 
made to universal training is its pos- 
sible effects upon the youth of the coun- 
try. Its opponents conjure up a picture 
of a hapless youth, torn forcibly from 
his happy home and chased from morn- 
ing till night up hill and down dale by 
a hard-boiled drill sergeant teaching 
the mechanics of dealing sudden death. 
They picture the youngster coming out 
of this with nothing left but the dis- 
tilled essence of savage cruelty. Actually 
nothing of the kind is intended or 
happens. 

It it essential that the trainee should 
acquire an understanding of the capa- 
bilities and limitations of men and 
machines under field conditions. We 
do not know of any way to teach this 
except for each one to try it for him- 
self until he has fully developed his 
own capabilities and his knowledge of 
what others can do. The use of a slide 
rule or a table of logarithms is taught 
in the same way. You may remember 
with some discomfort what a chore it 
was to learn the multiplication table 
and its uses. We know of no way to 
teach such things except by practice 
until a ready skill is acquired. 

Modern warfare requires the prac- 
tical use of equipment and methods 
drawn from almost every known field 
of science. It might be noted that many 
of the devices and methods are adapted 
from those developed or usable in civil 
life. An early general knowledge of 
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their existence may well serve as an in- 
vitation for technical schooling to mas- 
ter their principles and develop an un- 
derstanding of all their applications. 

It has also been urged in opposition 
to military training that young men 
away from home influences will be led 
into antisocial habits and conduct. If 
this were a valid reason for rejecting 
the benefits of universal training, it 
would apply equally to sending young 
men to college. As a matter of fact, we 
in the service find little difference be- 
tween the behavior of young men in 
barracks and young men in college. We 
are as much concerned as the dean of 
a college that they do not bring dis- 
credit upon us by misbehavior in puolic 
or violate the peace and liberties of 





“Our military leaders must be, 
in effect, doctors of defense, 
permitted to speak to an un- 
derstanding people when some 
change in military equipment 
or method requires a change 
in our system of defense.” 





their fellows by misbehavior in bar- 
racks. 

We suffer from the fact that the mis- 
behavior of a single man in uniform 
will spread the story that the whole 
Army or Navy has been in town on a 
“bender.” Similar behavior of a civilian 
would be taken as a matter of course. 
Let us assure you that we will do all 
we can to teach peace and good be- 
havior, both in the groups we control 
and in international affairs. 

One writer against universal mili- 
tary training argues that the use of the 
word “compulsory” is an admission that 
it would prove ineffective unless force 
were behind it. He argues that this 
would be a violent reversal of previous 
American conceptions of liberty. But he 
seems to forget that we have compul- 
sory taxation, we have compulsory 
schooling, and we 
obedience to the laws which we make 


have compulsory 


for the protection of our citizens and 
their property. Compulsion is neither 
new nor strange in a democracy in en- 
forcing the measures we take for the 
common defense or the general wel- 
fare. 

General Washington did not seem to 
think it a violation of the liberty he 
had done so much to establish, when 


he wrote: “It may be laid down as a 
primary position and the basis of our 
system that every citizen who enjoys 
the protection of a free government 
owes not only a portion of his property 
but even of his personal services to the 
defense of it.” He wrote further: “In 
proportion as the structure of govern- 
ment gives force to public opinion, it is 
essential that public opinion be en- 
lightened.” 

From the wisdom of his experience 
he saw that to have peace we must have 
both the knowledge and the power 
needed to preserve it. We hope that 
our country will at long last heed his 
words of wisdom and warning and 
make effective the general military 
training that he so strongly urged. 

It has always been the object of those 
engaged in international intrigue to 
prevent such general interest in the 
means and methods for an attack upon 
us and in the defenses which we should 
Behind 
most innocent and persuasive ideas for 


prepare against it. even the 
discouraging the interest of our people 
in military means and methods could 
almost always be found the bloody and 
venal hands of some organization seek- 
ing to lessen our power for peace and 
stability. Many innocent people were 
deceived by them and have become the 
front for violent and deadly attacks 
upon every means by which we could 
protect ourselves and our country. 
Eugene Meyer, publisher of the 
Washington Post, in a recent appear- 
ance before a committee of the Con- 
gress called attention to the “well-or- 
ganized” opponents of military train- 
ing who were flooding congressional 
mail with protests against its adoption. 
“In my personal judgment,” he com- 
mented, “the opposition is the same 
kind and from the same sources that 
prevented our being 





earlier and better pre Se 
pared for war.” He said “iat 


further that he was un- 
able to understand “the 
country trusting the peo- 
ple who, before the war, 
continuously under- 
mined the program for training and 
preparedness which undoubtedly en- 
couraged dictators to attempt world 
conquest and which certainly retarded 
our ability to defend ourselves and end 
the war more quickly.” 

Then we have the sneering inquiry 
from the opponents of universal train- 
ing as to the country or group of coun- 
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tries from which we expect an attack. 
Naturally, we do not know. We cannot 
tell what may be the world situation a 
few years from now. Those who make 
this inquiry generally eliminate Great 
Britain and France. They cross out our 
late enemies, Germany and Japan, be- 
cause they are to be made helpless. 

Finally they get around to Russia as 
the only country against which we 
could possibly urge the maintenance of 
our defenses. One writer, climbing the 
heights of rhetoric, comes to the peak 
with this gem of wisdom: “An arma- 
ment race with Russia, including the 
increased production of children to 
grow up and bear arms, doesn’t seem a 
wise project for the United States to 
undertake.” 

It seems to be forgotten that a few 
short years ago Germany was supposed 
to be struggling to pull her economy 
out of the defeat of the last war. It 
seems to be forgotten that, when she 
was taken over by a funny little man 
named Hitler, his delusions of grandeur 
for himself and his country were, to us, 
but an international joke. Dangerous to 
us? Not a chance! 

And the Japanese? They, too, were a 
funny little people who painted flowers 
on pottery and had been exploiting 
China for years without much success. 
Dangerous? Not to big, strong us! 

But when the war began to come near 
our shores on both the Atlantic and 
the Pacific, we would have been all too 
glad to have found ourselves with re- 
assuringly powerful defenses, even if 
they had been developed against the 
Prince of Pilsen and the Sultan of Swat. 
We didn’t have them. World events 
might bring upon us an even more ur- 
gent need if we must wait to know 
who, what, when, and where before we 
begin to build against our possible 
needs. 


I. WOULD like to quote from a paper, 
“Case Study of a Defeated Nation,” 
which was based on a study of the 
defeat of Germany: “A nation can con- 
tribute heavily to its own defeat by 
underestimating the will and ability of 
its enemies—and potential enemies—to 
wage war. An attitude of easy self-con- 
fidence leads to blunders in strategy, 
inadequate demands upon the people 
and the economy, and stifles the de- 
velopment of those very weapons upon 
which security must rest. Even more 
important, such incomprehension of the 
enemy — and potential enemies — per- 
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mits a nation to commit itself to policies 
and engagements which can jeopardize 
its very existence.” 

‘While this was written about Ger- 
many, it describes only too well our 
own situation at some periods of the 
war. In fostering pride of accomplish- 
ment that we were able to overcome the 
almost impossible handicaps we had 
placed upon ourselves by lack of pre- 
paredness, we are prone to forget that 
vast groups of our enemies were beaten 
down and bled white against allies that 
they chose for us. 

In our self-satisfaction that we 
grasped the opportunity to help, and 
have done most remarkable things in 
producing and transporting some of the 
means for warfare, we are prone to 
forget the enormous weight of man 
power and equipment thrown on the 
enemy by others. The one who added 
the straw which broke the camel's back 
is known to fame in song and story. 
It has long since been forgotten who 
piled on the load to which he added the 
straw that caused the camel’s downfall. 

Some future enemy 
may not choose our al- 
lies so unwisely. It 
would then be essential 
that we pile upon him 
a much earlier and 
much greater load if his 
back is to be the first to 
break. We should have it ready for 
whoever shows signs that he might be 
coming at us with malicious purpose. 

Then we have the argument that the 
creation of an adequate system of mili- 
tary training will tend to make us 
quarrelsome and difficult in our rela- 
tions with our neighbor countries. One 
writer, tilting with his mental wind- 
mill, generates the thought that “al- 
though we have no present quarrel 
with Russia, and can foresee no reason 
why there should ever be one, we can 
easily create one, and our peacetime 
conscription is an effective step in that 
tragic direction.” 

We think we would have a vastly im- 
proved understanding of why wars 
happen and what to do to prevent them 
if all our people were made aware of 
what is essential for their safety. We 
don’t believe that an adequate and well- 
considered insurance policy will lead us 
to set fire to the house. It is only a 
bankrupt nation that is tempted to 
stretch its insurance to the limit, then 
start the fire to see what it can gain 
from the salvage. 











Actually a study of our past w 
including the one just ended, will sh 
that we have been backed blindly nae 
most of them by misguided and Poor! 
informed public opinion. We have ial 
dled through them with average grou 
of our people who, at times, wens 
go home much more than they wanted 
to go on with the fight. In too man 
cases, part of our fighters have a 
poorly trained in the teamwork essen- 
tial to avoid disaster in battle. 


MIUCH of this is glossed over of 
buried in the versions of our history 
which have been the early reading of our 
children. It steeps our wars in glamour, 
teaches little of the political confusion 
that brought them about, glosses over 
our mistakes in preparation and opera. 
tion, and leaves the impression that 
every one concerned with them—on our 
side—was little short of Superman. 

Thus many of our people grow up 
thinking that when some hated op- 
pressor turns to put his foot on our 
necks, our mighty Army and Navy, 
backed by the millions who will spring 
to arms overnight, are but waiting for 
the word to throw their weight upon 
him and crush him forever. 

With universal training we hope to 
reach all our people with a realization 
that it is their duty as citizens to under- 
stand how wars are invited and what 
enormous and difficult undertakings 
they can be. We hope to be able to 
treat our wars for what they were— 
desperate, disagreeable, wasteful, and 
dangerous episodes in our history, 
against which we have never been pre- 
pared, politically or physically, either 
for their avoidance or their resistance. 

We hope, with universal training, to 
make sure that all our people will be 
aware of our past mistakes, both in our 
failures to avoid wars and in being 
forced to struggle through them with 
hasty and wasteful preparations that 
should have been made long before. 

It is true that such a program will 
take some of our time and money. De- 
spite all our protestations, maybe we 
really mean to give only lip service, 
good resolutions, and easily broken 
promises to the cause of peace. If we 
really mean to treat war as the scourge 
that our people should know it to be, 
we can do no less than start a program 
for teaching every citizen all he can 
learn about its incidence, its avoidance, 
and what each should do when it can- 
not be avoided. 
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Industry in World War Il 


II. The Reeord of the Darby Corporation, Kansas City. Kans. 


2 


This is the second of a series of 
articles on the achievements of 
American industry in World 
War II. The story of the Du 
Pont Company was told in the 
May-June issue. Here is an ac- 
count of a small corporation in 
the Midwest whose courage, 
imagination, and skill produced 
bombs, landing craft, and loco- 
motive boilers for American vic- 
tory ashore, afloat, and aloft. 


2 


ee war, no less than mod- 
ern peace, is applied machine- 


tool power. Only by development of our 
industrial capacity can our Nation be 
strong, and only by our strength can 
we be free. Only by a strong and free 
America can the world look forward 
with hope and confidence to the dawn 
of a great era of peace and prosperity. 

The integration of a nation’s land, 
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sea, and air forces is the culmination 
and direct fruit of its collective indus- 
trial effort. This industrial power re- 
solves itself into men, matériel, and 
machines. All industry, large and small, 
played its part in the contribution to 
final victory. Some plants produced the 
ammunition, others the ships, and many 
made the aircraft which filled our skies. 
Only a few of our large corporations 
were privileged to contribute to all 
phases of our armed industrial effort. 
It is unique when we find a relatively 
small facility making vital parts for 
each service. 

Stranger still is the circumstance that 
this plant, located in mid-America on 
the rim of what map makers a century 
back termed “The Great American 
Desert,” fabricated ocean-going boats 
which traveled under their own power 
to engage in deadly combat in the re- 
mote regions of the fabulous Fast 
Indies. 

The Darby Corporation of Kansas 
City, Kans., was organized in the ’twen- 
ties. The variety of its production cov- 
ered the entire range from barges and 
steel bridges to metal caskets and moor- 
ing buoys. The pre-Pearl Harbor de- 
fense work consisted of the manu- 
facture of submarine mines, emergency 


lock gates for the Panama Canal, and 
other related items. These contracts 
served an ideal function as educational 
orders for the more essential production 
yet to come, 

One of the first strictly war orders 
involved the production of nearly 40,- 
000 of the 1,000-pound semiarmor-pierc- 
ing aircraft bombs. At the start of this 
contract there was available plant space, 
sufficient capital and credit, and an 
earnest inclination to do everything pos- 
sible in expediting the war effort. How- 
ever not a single piece of equipment 
required for the fabrication of the 
bombs was on hand, and all personnel 
were completely inexper- 
ienced in such produc- 
tion. A round-the-clock 
effort was required to 
overcome these deficien- 
cies. Time meant every- 
thing, and the produc- 
tion layout depended 
mainly on the equipment which could 





be obtained immediately. 

The entire country was screened with 
the result that secondhand steam ham- 
mers and drop hammers were installed 
and converted in the forge shop to 
shape the noses and tails of the bombs. 
The heat-treating furnace was built on 
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the spot, largely from secondhand steel. 
This was operated early in production 
with only a visual pyrometer for tem- 
perature control—but meantime bombs 
were produced. Large turret lathes 
were unobtainable, so single-purpose 
hydraulic facing heads were purchased 
and installed on supporting beds at the 
plant. 

Since normal sources for tools and 
material were flooded with orders and 
unable to make immediate deliveries, 
the various small machine shops and 
even garages were screened for required 
alloy material and cutting tools. By such 
expedients and by the ingenuity of the 
shop personnel it was possible to have 
the bomb line established on a produc- 
tion basis within less than three months 
of receipt of the contract. 

Serious difficulties arose when cracks 
developed in forming the bomb nose 
section. Ultimately it was found that 
by chamfering the inside edge of the 
tubing prior to forging the cracks 
could be eliminated. The nose-forging 
time was reduced from two minutes 
and fifteen seconds to less than one 
minute per bomb. 

After six weeks’ operation it was 
necessary to shift to carbon-manganese 
alloy tubing due to the shortage of 
molybdenum. Likewise due to short 
supply and WPB regulations no sub- 
stantial backlog of work in_ process 
Therefore the 
to provide 


maintained. 


quickly had 


could be 
contractor 


equipment for rapid quench and draw 
or be forced to shut down the line. 
Since air draw furnaces were not pro- 
curable and, in any event, would cost 
between $50,000 and $75,000, it was 
necessary to proceed with the design 


and local construction of three salt pots 
—each about four feet in diameter and 
six feet deep—with a capacity of four 
bombs per pot. These were installed in 
a very short time and not only proved 
highly satisfactory in producing the 
required physical properties but ef- 
fected a substantial economy in the crit- 
ical amount of floor space available. 

Unable to secure proper alloy screws 
for forcing the tubes into the dies, the 
contractor purchased old railroad-car 
axles which were then forged and 
machined. They functioned quite satis- 
factorily and relieved a serious break- 
age problem. 

The painting difficulty was solved by 
routing the bombs from the heat treat- 
ment to the shot blast to the facing 
heads for machining and thence to the 
wash tank and paint booth. Appyling 
the paint to a relatively warm bomb 
directly after the steam and salt wash 
rather than to a cold bomb solved the 
painting problem. 


LABOR and loading time were saved 
by shipping the bombs in a vertical 
position. This resulted in shipments ar- 
riving at the loading plants in better 
condition with less movement and no 
damage in transit. The base plugs were 
shipped in separate containers which 
served as a bulkhead in the center of 
the car and saved a removal operation 
at the loading plants. 

In addition te the 1,000-pound semi- 
armor-piercing bombs, Darby also fab- 
ricated cases for the 4,000-pound block- 
buster bombs. The construction of these 
was entirely different. On these bomb 
bodies there was no forge work; sec- 
tions were pressed out on hydraulic 





resses and welded _ 
he ideally heat nal Peete. 
ready available in the plant te al. 
equipment addition an set 
large bomb cases was an a 
< s 250,000-volt 
portable X-ray machine which was also 
used extensively in checking welds a 
other war products both for Darby and 
other near-by war plants. 

The production of 
landing craft for our sea 
forces provided romance 
along with many a head. 
ache. The first contract 
for landing craft was re- 
ceived in the spring of 
1942, and the first com. 
pleted vessel was delivered to the Navy 
on August 17, 1942. This contract was 
for the construction of 105-foot LCT. 
(5)’s which were all-welded shallow. 
draft tank-landing craft. 

This initial program was followed in 
quick succession with Navy oftlers for 
LCM(3)’s—a 50-foot landing craft— 
and LCT(6)’s, enlarged versions of the 
LCT(5)’s. Even before orders for these 
ships were cleared from the yard, the 
Darby Corporation began turning out 
numbers of the LCM(6), a redesigned 
and lengthened LCM(3). 

The building of the large LCT’s was 
something of an innovation in a ship 
yard so far from salt water, and when 
the Darby Corporation in Kansas City 
was first considered as builders of such 
invasion craft, it was feared that the 
vessels could not be moved to sea once 
built. The LCT’s dimensions are 105 
to 115 feet long and 32 feet wide. 

The Missouri River has a closed 
navigation season and considerable ice 
during the winter months, but this did 
not worry the company or the district 
Army engineer too much. Darby pro- 
duced a considerable fleet of these in- 
vasion vessels and huddled them to- 
gether. Then the Army Engineers let 
sufficient water out of the Fort Peck 
dam to raise the river level about six 
feet, and the fleet sailed seaward with- 
out difficulty. Fort Peck took years 
to construct and is the largest earth- 
filled dam in the world, located in Mon- 
tana far from the Darby shipyard. It is 
unique that a dam should in this man- 
ner demonstrate the possibilities of 
Missouri River navigation. 

But to get back to the beginning: 
Before the landing craft could even be 
started, land at the mouth of the Kaw 
River had to be cleared, filled, and 


built into an inland shipyard. Four 
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THE LCT invasion vessel was fabri- 
cated in nine all-welded sections of 
mild-steel plate. Besides the hull sec- 
tions there were certain supplementary 
sections such as four deck houses, two 
forecastles, and a pilot house. All jigs 
for panels, frames, and the master jigs 
designed to release the work easily after 
being welded (a considerable problem 
at the start) were designed by Darby 
engineers. Jig sizes were greater than 
the finished fabricated dimensions to 
jllow for shrinkage per section. They 
were given 3/8-inch overage on longi- 
tudinal and transverse directions. 

Several thousand plates were involved 
in the fabrication, all being sheared and 
burned to tolerance nearing 1/64-inch 
and in many instances even more pre- 
cise. More than 2,000 fixtures and fit- 
tings were also involved in this assem- 
bly. These included a tremendous 
amount of plumbing and electrical wir- 
ing and fixtures. Burning was done 
with acetylene, and welding was done 
electrically. 

The LCT was fabricated from sub- 
assemblies finally formed into three 
main sections, aft, center, and forward. 
Of all-welded construction, the varied 
sections were welded upside down to 
gain the advantage of downhand work- 
ing. They were then turned upright by 
a 25-ton crane and moved to the erec- 
tion ways. The three sections were 
bolted together and started down a 
production line similar to that used by 
automobile manufacturers. The vessel 
could later be unbolted at the three 
joints for easier handling or to facili- 
tate transportation. 

During its busiest time the shipyard 
maintained three production lines—one 
ot the LCT( 6) and two of the LCM( 3). 
The LCT(6)'s were carried on two sets 
of narrow-gauge railroad tracks 1,000 
feet in length. Four-wheeled dollies 
traveled on these tracks, there being 
four of them to the assembly of each 
LCT(6). Various additions were made 
to the hull as it moved along the line 
and into an enclosed shipdrome where 
the finishing touches were applied and 
the painting done. After 
through the shipdrome, the vessels 
moved into position for launching and 
were sent down the ways into the Kaw 
River. 


The LCM(3)’s and LCM(6)’s were 


passing 
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Locomotive boiler assembly line at the Darby plant. 


also launched, given a trial run, hauled 
out again, and loaded on railroad cars 
for shipment to coastal points. Once 
launched, the LCT(5)’s and LCT(6)'s 
remained in the water for delivery by 
river and canal either to the East Coast 
or to the Gulf. All vessels that left the 
shipyard were complete in every de 
tail and ready for combat duty. 

Although Darby was still building 
landing craft on V-J Day, the shipbuild- 
ing program had slowed down some, 
and additional work had been brought 
into the shipyard to make full use of 
the facilities there. The organization 
utilized the shipyard facilities in the 
repair and modification of hulls for 
General Sherman tanks and also did 
modification work on LVT(3)’s (am- 
phibious armored vehicles) for the 
Navy. 

In addition to the production of ma 
terial for our air and sea forces the 
plant helped make lo- 
comotives capable of 
transporting the equip- 
ment to the seaboard. In 
this field the manufact- 
urer had prior experi- 
ence in the fabrication 





of boiler casings, con- 
densers, and various riveted or welded 
tanks. Therefore the initial orders for 
locomotive boilers found the company 
well trained and experienced in such 
production. Orders for this type of ma- 
terial first were received in the spring 
of 1944. 

Boilers manufactured were for the 
2-10-0 type locomotive, commonly re- 


ferred to as a Decapod. Primarily these 
locomotives were for Russian railroads 
and were of the heavy-duty wide-tread 
type. Here again the line method of 
production was established in the plant, 
were filled ahead of 


and the orders 


schedule. 


EN addition to the actual production 
ot bombs, ships, and locomotive boilers, 
the corporation was actively engaged in 
various development projects for both 
the Army and the Navy. These in- 
mechanized tracked mine ex- 
ploders, new tank-landing 
craft, and This 
work was carried on by the engineer- 


cluded 
types of 
various other items. 
ing and work crews at the same time 
that regular production was going on. 
Since V-J Day the organization has 
been active in helping to develop vari- 
ous types of steel storage containers to 
preserve our surplus war weapons for 
a possible future emergency. 

The Darby Corporation is rightly 
optimistic for the future. Located in a 
rapidly expanding industrial region in 
the heart of America and surrounded 
by a thriving agricultural area it feels 
the future is limited only by its own 
enterprise and ingenuity. Labor and 
management together are planning a 
definite goal for peacetime production 
in the same spirit and energy with 
which they prosecuted the war. 

It is their fervent hope and prayer 
that we shall never again be engaged 
in another world conflict with its tragic 
losses and wasteful expenditure of our 
lives, and labor. 


national resources, 
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THE following Ordnance officers have 
been awarded the Distinguished Serv- 
ice Medal (home address and _ last 
service assignment is given throughout 
this list where available): 

May. Gen. G. M. Barnes, Washing- 
ton, D. C.; chief, Research and De- 
velopment Service, Office of the Chief 
of Ordnance. 

May. Gen. C. T. Harris, Jr., Mexia, 
Tex.; commanding general, Aberdeen 
Proving Ground, Md. 

May. Gen. Russet, L. Maxwett, 


Vienna, Va.; headquarters, AAFP, 
Washington, D. C. (Oak Leaf Clus- 
ter). 


Bric, Gen. Water P. Boatwricurt, 
San Francisco, Calif.; Office of the 
Chief of Ordnance. 

Bric. Gen. Rosswett E. Harpy, 
Washington, D. C.; chief, Military 
Plans and Training Service, Office of 
the Chief of Ordnance. 

Bric. Gen. H. R. Kurz, Washington, 
D. C.; former chief, Military Plans and 
Training Service, Office of the Chief of 
Ordnance. (General Kutz also received 
the Legion of Merit.) 

Bric. Gen. Burton O. Lewis, Port- 
land, Maine; commanding officer, At- 
lanta Ordnance Depot, Ga. 

Bric. Gen. Gorpon M. WELLs, 
Mapleton, Iowa; chief, Artillery Di- 
vision, Office of the Chief of Ordnance. 

Cor. Irvinc A. Durry, New York, 
N. Y.; special assistant to the Chief of 
Ordnance. 

Cot, THomas H. Nixon, Gettysburg, 
Pa.; headquarters, European Theater of 
Operations. 

Cor. Watter W. Warner, Pough- 
keepsie, N. Y.; headquarters, Second 
Army, Memphis, Tenn. 


THE following Ordnance officers have 
been awarded the Legion of Merit: 

Bric. Gen. Racpw S. Cuavin, Wash- 
ington, D. C.; U. S. Forces, China 
Theater. 

Bric. Gen. RicHarp C, CoupLanp, 
Washington, D. C.; Headquarters, 
AAF, Washington, D. C. 


Bric. Gen. Guy H. Drewry, Capron, 
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Va.; deputy director of matériel, Army 
Service Forces (Oak Leaf Cluster). 

Bric. Gen. Berner W. Simpson, 
Lansing, Mich.; commanding general, 
Ordnance Training Center, Camp 
Santa Anita, Calif. 

Cot. Frank J. Atwoop, New York, 
N. Y.; chief, Rochester Ordnance Dis- 
trict. 

Cot. Gorpon C. Barrp, Rochester, 
N. Y.; Office, Chief of Ordnance—De- 
troit. 

Cot. Jonn C. Bearry, Portland, 
Oreg.; executive officer, Watervliet Ar- 
senal, N. Y. 

Cor. Warp E. Becker, Virginia, 
Minn.; Ordnance Research and De- 
velopment Center, Aberdeen Proving 
Ground, Md. (Colonel Becker also re- 
ceived the Air Medal, Bronze Star, and 
Oak Leaf Cluster to Legion of Merit.) 

Cot. Henry T. BopmMan, Washing- 
ton, D. C.; Control Division, Office of 
the Chief of Ordnance. 

Cot. Earte Ds Borrom, Dallas, Tex.; 
Office, Chief of Ordnance—Detroit. 

Cor. Rosert G. But er, Jr., Middle- 
boro, Mass.; Manhattan Engineering 
District. 

Cor. Jerome D. Camsre, Spokane, 
Wash.; Pacific Area. 

Cot. W. A. Capron, Charlotte, N. C.; 
commanding officer, Ogden Arsenal, 
Utah. 

Cot. Haroip J. Conway, Washing- 
ton, D. C.; commanding officer, Ninth 
Service Command, Fort Douglas, Utah. 

Cot. RicuHarp Z. Crane, Grosse 
Pointe, Mich.; Frankford Arsenal, Pa. 

Cor. Merce H. Davis, Burlington, 
Vt.; commanding officer, Rochester 
Ordnance District. 

Cot. Hiram B. Exy, Flemington, 
N. J.; War. Department General Staff. 

Cor. Victor T. Faurincer, Arling- 
ton, Va.; Industrial Service, Office of 
the Chief of Ordnance. ' 

Cort. SAMUEL GorpoN GREEN, Alex- 
andria, Va.; Industrial Service, Office 
of the Chief of Ordnance. 

Cot. James L. Gurion, Kansas City, 
Mo.; chief, Military Plans Division, 
Office of the Chief of Ordnance. 





Cor. Eart C. GUISINGER, Gibson. 
burg, Ohio; chief, Office Service Divi. 
sion, Office of the Chief of Ordnance, 

Cor. Retrr H. Hannum, Pottsville, 
Pa.; commanding officer, San Antonio 
Arsenal, Tex. 

Cor. Waker W. Ho ter, Washing. 
ton, D.C. 

Cor. Joun Hutine, Jr., Tab, Ind.: 
commanding officer, Navajo Ordnance 
Depot, Flagstaff, Ariz. 

Cor. Roserr J. Icks, Lansing, Mich,: 
Office, Chief of Ordnance—Detroit. 

Cor. ALFrep B, Jounson, Washing. 
ton, D. C.; Provost Marshal General’s 
Office. 

Cor. Witttam B. Jounson, Easley, 
S. C, 

Cor. Crarence E, Jones, Detroit, 
Mich.; commanding officer, Anniston 
Ordnance Depot, Ala. 

Cot. THomas J. Kane, Punxsutaw. 
ney, Pa.; Ordnance Board, Aberdeen 
Proving Ground, Md. 

Cot. Epcar H. Krsrer, Jr. New 
Berry, S. C.; Field Service, Office of the 
Chief of Ordnance (Oak Leaf Cluster). 

Cor. WituiaM H. Kirt, Jr., Cincin- 
nati, Ohio; commanding officer, Lin- 
coln Ordnance Depot, Springfield, Ill. 

Cor. Georce W. KurirzMituer, Be 
nicia, Calif.; commanding officer, 
Tooele Ordnance Depot, Utah. 

Cor. Waso E. Larptaw, Cincinnati, 
Ohio; European Theater of Operations. 

Cor. WitiiaM E, Larnep, Washing- 
ton, D. C.; commanding officer, Pica 
tinny Arsenal, Dover, N. J. 

Cor. Hersert J. Lawes, Washing: 
ton, D. C.; commanding officer, Army 
Service Forces Training Center, Aber 
deen Proving Ground, Md. 

Cot. Dectmar S. Lenzner, Detroit, 
Mich.; commanding officer, Submarine 
Mine Depot, Fort Monroe, Va. 

Cot. Eptson A. Lynn, Washington, 
D. C.; chief, Cleveland Ordnance Dis 
trict. 

Cot. CHALMER Kirk McC Le Lan), 
San Antonio, Tex.; Pacific Area. 

Cor. CuHartes McKnicut, Verona, 
N. J.; commanding officer, Casad Ord- 
nance Depot, New Haven, Ind. 
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Cot. Exo S. MATHEWS, Berkeley, 
f, Civilian Personnel Divi- 
‘on, Office of the Chief of Ordnance. 
: Cou. Ww. Warv Monvn, Grosse 
Pointe, Mich.; Industrial Service, Office 
of the Chief of Ordnance. | 

Cot. Harotp S. Morton, Minne- 
Minn.; Industrial Service, Office 


Calif.; chie 


apolis, 
of the Chief of Ordnance. 


Cot. CHEsTER MUELLER, Newark, 


N. J.; chief, New York Ordnance Dis- 
trict. 
CoL. WALLACE E. N ILES, Grosse 


Pointe, Mich.; Pacific Area. 

CoL. Burnett R. Ovmstrep, Wash- 
ington, D. C.; chief, New York Ord- 
nance District. 

Cot. Harotp J. Presre, Alton, IIL; 
commanding officer, Sioux Ordnance 
Depot, Sidney, Nebr. 

Cot. Harotp M. Reepact, Cleveland, 
Ohio; Foreign Economic Administra- 
tion, Washington, D. C. 

Cot. Scott B. Rircuie, Cootes Store, 
Va: chief, Research and Development 
Service, Office, Chief of Ordnance. 

Cot. CLaupius H. M. Roserts, Long 
Beach, Calif.; Research and Develop- 
ment Service, Office of the Chief of 
Ordnance (Oak Leaf Cluster). 

Cot. Crark S. Rosinson, Reading, 
Mass.; Signal Laboratory, Fort Mon- 
mouth, N. J. 

Cot. Joun B. Rose, Warrenton, Va.; 
Frankford Arsenal, Pa. 

Cot. Paut G. Rurren, Washington, 
D. C.; commanding officer, Benicia Ar- 
senal, Calif. 

Cor. Wiruiam F. Balti- 
more, Md.; headquarters, Eighth Army, 
Pacific Area. 

Cor. Leste A. Skinner, Berkeley, 
Calif. 

Cor. Wituis R. Staucuter, Lynch- 
burg, Va.; Ogden Arsenal, Utah. 

Cot. Watter H. SoperHoim, Syra- 
cuse, N. Y.; commanding officer, Terre 
Haute Ordnance Depot, Ind. 

Cot. Husert G. Stanton, Cornwall, 
N. Y.; executive officer, headquarters, 
Aberdeen Proving Ground, Md. 

Cor. ALEXANDER G. Stone, Arling- 
ton, Va.; I Corps headquarters, Pacific 
Area. 

Cot. Craupe B. TuummMer, High- 
land Park, Ill.; Ordnance Replacement 
Pool, Aberdeen Proving Ground, Md. 

Cot. T. K. Vincent, Dayton, Ohio; 
Springfield Armory, Mass. 

Cor. Wittiam A. Weaver, Cleve- 
land, Ohio; Research and Development 
Service, Office of the Chief of Ord- 
nance ‘(Oak Leaf Cluster). 
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Cor. Gorpon B. Wextcn, Philadel- 
phia, Pa.; commanding officer, Frank- 
ford Arsenal, Philadelphia, Pa. 

Cot. WitiiaM C, Younc, Lancaster, 
S. C.; chief, Ammunition Supply Di- 
vision, Office of the Chief of Ord- 
nance. 

Lieut. Cor. Rotanp B. ANDERSON, 
Duncan, Okla.; chief, Artillery Branch, 
Field Service Division, Office of the 
Chief of Ordnance. 

Lieut. Cor. Rosperr H. 
San Francisco, Calif.; Readjustment Di- 
vision, Army Service Forces. 

Lieut, Cot. ANprew A. Burcoyne, 
Jx., Arcadia, Calif.; Distribution Divi- 
sion, Army Service Forces. 

Lieut. Cor. Paut L. CurisTEensen, 
Pittsfield, Mass.; Research and Develop- 
ment Service, Office of the Chief of 
Ordnance. 

Lieut. Cot. Rosperr B. Crark, Jr., 
Longmeadow, Mass.; Bureau of Pub- 
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lic Relations, War Department. 

Lreut. Cot. Epwin L. Corserr, San 
Francisco, Calif.; Los Angeles Ord- 
nance Depot, Calif. 

Lieut. Cot. Gitpert L. Cox, West- 
field, N. J.; Research and Development 
Service, Office of the Chief of Ord- 
nance. 

Lieut. Cov. Francis Crorry, Somer- 
ville, Mass.; Watertown Arsenal, Mass. 

Lieut. Cot. Watrter C. DeBrit. 
Runge, Tex. 

Lieut. Cor, JEAN E. Encier, Louis- 
ville, Ky.; Pacific Area. 

Lieut. Cor. Wititam P. Gat ey, 
Kirkwood, Mo.; St. Louis Ordnance 
District. 

Lieut, Cot, Eowarp Giuck, Queens 
Village, N. Y.; deputy district chief, 
New York Ordnance District. 

Lieut. Cor. Grrsert S. Harter, San 
Leandro, Calif. 

Lieut. Cor. Dantet L. Hine, Ober- 
lin, Ohio; Pacific Area. 

Lieut. Cot. CHauncey M. Hurtn, 
Birmingham, Ala.; Springfield Armory, 
Mass. 

Lieut. Cor. Rex G. Keene, Gads- 
den, Ala.; Eighth Service Command, 
Dallas, Tex. 

Lieut. Cot. Joun W. Kicur, Mun- 
hall, Pa.; Pittsburgh Ordnance District. 

Lieur, Cor. Cuartes G. Knupson, 
Kansas City, Mo.; Pacific Area. 

Lieut. Cot. Leon M. Leatuers, Jr., 
Athens, Ga.; Ammunition Supply Divi- 
sion, Field Service, Office of the Chief 
of Ordnance. 

Lieut. Cor. Bernarp Lewis, Pitts- 
burgh, Pa.; Research and Develop- 


ment Service, Office of the Chief of 


Ordnance. 

Lieut. Cor. Joun H, Markin, Long 
Beach, Calif.; Ammunition Division, 
Office of the Chief of Ordnance. 

Lieut. Cor. Frep L. McDona tp, 
Smackover, Ark.; Planning Division, 
Army Service Forces. 

Lieut. Cort. Hersert H. Mircue ct, 
Washington, D. C.; Small Arms Divi- 
sion, Office of the Chief of Ordnance. 

Lieut. Cor. CuHartes F, Mosher, 
Pittsford, N. Y.; deputy district chief, 
Rochester Ordnance District. 

Lieut. Cor. Sipney F. MussetMan, 
Cynthiana, Ky.; Research and Develop- 
ment Service, Office of the Chief of 
Ordnance. 

Lieut. Cor, Francis W. Parker, JR., 
Highland Park, Ill. 

Lieut. Cor. ANnpré J. Perry, Fond 
du Lac, Wis.; Office, Director of Per- 
sonnel, Office, Chief of Ordnance. 

Lieut. Cot. Joun Stmon Pret, Wel- 
lesley Hills, Mass.; Boston Ordnance 
District. 

Lieut. Cor, ALLAN J. PLant, Birm- 
ingham, Mich.; Office, Chief of Ord- 
nance—Detroit. 

Lieut. Cot. Cuarves L. Reep, Wash- 
ington, D. C.; Industrial Service, Office 
of the Chief of Ordnance. 

Lieut. Cor, Frepertck A. Ritcute, 
New Bedford, Mass.; Boston Ordnance 
District. 

Lieut. Cot. Herspert E, SHOEMAKER 
Mansfield, Ohio; Military Plans and 
Training Service, Office df the Chief of 
Ordnance. 

Lieut. Cor. Frank C. Sirvey, Balti- 
more, Md. 

Lieut, Cor. Ricnarp J. SrockHAM, 
Birmingham, Ala.; Birmingham Ord- 
nance District. 

Lieut. Cor. Stantey H. Watters, 
Cambridge, Mass.; Pacific Area. 

Lieut. Cor, Witutiam T. WILHELM, 
Jamaica, N. Y.; Whittemore Base Shop, 
S €.. 

Lieut. Cor. CrarK C. WITMAN, 
Mesa, Ariz.; Wingate Ordnance Depot, 
Gallup, N. Mex. 

Lieut. Cot. F. Gorpon Wricut, Ro- 
chester, N. Y.; Rochester Ordnance 
District. 

Lieut. Cort. Rote O. Wutrssperc, 
Massapequa, N. Y. 

May. JAmes, F. Batpwin, Baltimore, 
Md.; Office of Foreign Liquidation 
Commission, Department of State. 

May. Rosert Etttotr Benson, Sea 
Cliff, N. Y.; Control Division, Army 


Service Forces. 
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New Field Weapons for the Army 





The 240-mm. howitzer motor carriage above is one of the newest weapons of the Army. The howitzer, shown in full recoil, 
has a range of approximately 25,000 yards, and the carriage has a speed of 25 m.p.h. on good terrain. The 4.2-inch recoilless mor. 
tar, below, weighs only 170 pounds. Its special 29-pound shell is fired at low angles by a driver rocket on the shell’s nose. 
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Industry in the Confederacy 


Shelby Iron Works Typified the Independent Manufactory 


Southern ordnance pro- 
duction problems in the 
Civil War proved that no 
matter how much things 
change they are always 
the same. 


by 


Frank E. Vandiver 


0: the many interesting facets of 
Confederate history, perhaps conditions 
behind the lines of battle are the most 
neglected. Charles W. Ramsdell in “Be- 
hind the Lines in the Southern Con- 
federacy” ably pointed the way to a 
wast and virgin field of endeavor for 
southern historians. The people’s rela- 
tions with local, state, and central gov- 
ernment authorities were of salient im- 
portance to the determined prosecution 
of the war. Ramsdell pictured the wave 
of eagerness that swept the Southland 
as the conflict opened and treated the 
gradual dimunition and final extinction 
of the people’s “will to win.” 
Government may have rested lightly 
on the average individual in the Con- 
federacy, but one group of citizens 
certainly was directly affected by Rich- 
mond’s vagaries of fancy. This group 
was the unsung and patiently long 
suffering private manufacturer. Con- 
trary to popular belief, industry was 
not nonexistent in the area comprising 
the Confederate States. Men of that 
region had become aware of the dis- 
proportionate division of the country’s 
factories in the ‘fifties, and vast strides 
had been made toward developing the 
South’s manufacturing potential. 





Mr. Vandiver is a young historian of the 
Confederacy. He is doing special research on 
the life of Brig. Gen. Josiah Gorgas, Confed- 
erate Chief of Ordnance. 
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Some industries were going concerns 
at the outbreak of hostilities. Others 
were in their infancy, and still more 
were to be organized by the stimulus 
of war. 

If lack of markets for southern prod- 
ucts had stunted industrial initiative to 
some extent before 1861, the industrial- 
ists of the South, after the capture of 
Fort Sumter, need fear no longer for 
lack of business. The sudden demand 
for arms, ammunition, clothing, and 
other war material afforded a market 
which the factories and machine shops 
of the seceding states could not begin 
to supply. 

The War Department of the Confed- 
eracy, naturally enough, was the most 
voracious consumer of southern indus- 
trial products and hence the loudest 
caller for more. Since existing suppliers 
fell far short of surfeiting the War De- 
partment’s need, the Government had 
to take a hand. The result of the adop- 
tion of this policy was a_ successful 
attempt on the part of the War De- 
partment to secure congressional assist- 
ance in this pressing problem. Congress, 
made to see the seriousness of the sit- 
uation, offered substantial subsidies to 
individuals who would undertake the 
establishment of manufacturing plants 
to produce critical items. 

Each department was wisely allowed 
to make and administer its own con- 
tracts with firms making materials 
which were particularly needed by the 
contracting agency. 

The policy of decentralization went 
further. Each depart- 
ment granted contract- 
ing authority to its 
subordinate bureaus, re- 
serving, of course, final 
approval to the head of 
the department. Thus it was with the 
War Department. The various supply 
bureaus proceeded to locate firms sup- 
plying needed items and contracted 
with them to furnish as much as could 
be obtained or as appropriations would 





permit. 

Of all the services of supply under 
the Confederate Secretary of War, the 
Ordnance Bureau was perhaps the most 
effective. The absolute necessity of pro- 


curing the munitions for which Ord- 
nance was responsible lent power to its 
activity. Necessity was not, however, 
the main factor leading to the over-all 
achievements of this corps. Careful, de- 
liberate, and farsighted administration 
as well as profound logistical sense may 
be considered the main key to the Ord- 
nance Bureau’s accomplishments. 


THE controlling brain of this bureau, 
Brig. Gen. Josiah Gorgas, was respon- 
sible for the able prosecution of ord- 
nance business, and his knowledge of 
the importance of amicable understand- 
ing and harmonious relations between 
private contractors and the Ordnance 
Bureau was a great source of satisfac- 
tion to ordnance suppliers. 

An example of the problems faced 
by an ordnance contractor is the case of 
the Shelby County Iron Manufacturing 
Company, near Columbiana, Ala. It is 
not the purpose here to give a detailed 
or complete history of the Shelby Iron 
Works, as it was known, but rather to 
illustrate, by citing it as a case in 
point, some of the obstacles faced gen- 
erally by a private industry in the Con- 
federacy. 

The Shelby Iron Works had been 
tentatively organized before the war, 
and, as soon as possible after the for- 
mation of the Provisional Confederate 
Government in February 1861, the men 
in the company looked to the Govern- 
ment for financial encouragement. This 
was not long in coming. Gorgas was 
much in favor of getting the iron from 
the Shelby area and so was Comdr. 
George Minor, Chief of the Bureau of 
Ordnance and Hydrography of the 
Confederate States Navy. 

These two, through the agent for 
ordnance at Selma, Ala.—Colin J. Mc- 
Rae—contacted the 
Shelby corporation with a view to con- 
cluding a contract. After settling points 


founders of the 


of importance to both parties, the com- 
pany and the Government signed the 
agreement in April 1862. 

The contract provided for the manu- 
facture of 12,000 tons of iron a year for 
the Confederacy—or the total output of 
the works. In return for this the Gov- 
ernment was to pay fair and even lib- 
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eral prices for the different types of 
iron and to advance $75,000 to get the 
company going. In addition, the Ord- 
nance Bureau was to assist the company 
in obtaining the skilled workers needed 
and to furnish priority on necessary 
parts and equipment. 

Financial solvency of the company 
was grounded on two security bonds— 
one for $100,000 and the other for $50,- 
000, which were to back the Govern- 
ment’s advance. 

The company encountered troubles 
at the very outset. The first major one— 
and one whose repercussions were long 
felt both by the company and the Ord- 
nance Bureau—was a somewhat ob- 
noxious clause in the contract between 
the two parties. The company, since it 
was composed of men of experience and 
sound business sense, sought to indem- 
nify itself against loss incident to the 
possible depreciation of Confederate 
currency by deleting a provision in the 
contract that the Government should 
pay, in current funds, its account with 
the company. 

Preferably the Government should 
not stipulate how its bills with the 
Shelby concern were to be paid, but let 
the company secure payment in the 
most marketable securities of the time. 

This attitude of the stockholders in- 
censed Gorgas. He felt it indicated a 
lack of patriotism and a definitely mer- 
cenary viewpoint. A. T. Jones, president 
of the iron works, was adamant about 
changing the stand of the works on 
this issue, but, after haggling with Mc- 
Rae, he proposed to Gorgas that if the 
Government would delete the statement 
requiring payment of one-third of the 
total account in eight per cent Confed- 
erate bonds, he would drop the point 
of indemnification. 

This problem was not settled quite 
to the satisfaction of either side, but the 
Shelby Company went 
on to execute the provi- 
sions of the contract re- 
garding the production 
of iron. This was not 
easy for the company 
was working on a pecu- 
liar basis. All their iron 
was to go to the Government but not 
all to one place. Atlanta Arsenal, Macon 
Arsenal, Selma Foundry, the Army or 
the Navy—in fact all concerns working 
for or connected with the Government 
—could requisition them for iron. 

McRae actually had the authority to 
order iron from the Shelby Works and, 
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until he forwarded an ordet to Co- 
lumbiana, it could not be filled. He was 
variously applied to by a Confederate 
agent needing iron for the manufacture 
of telegraph wire; by salt processors, for 
boiling kettles; by engine works, for 
machine iron; by the commander of 
Mobile’s defenses, for iron to build a 
floating battery; by Dickson, Nelson & 
Company, Rome, Ga., for iron to make 
guns under contract with the State of 





“Brig. Gen. Josiah Gor- 
gas, Confederate Chief of 
Ordnance, was responsi- 
ble for the able prosecu- 
tion of Ordnance busi- 
ness, and his knowledge 
of the importance of ami- 
cable understanding and 
harmonious relations be- 
tween private contractors 
and the Ordnance Bureau 
was a great source of sat- 
isfaction to ordnance sup- 
pliers.” 





Alabama. And all the time he was 
feverishly requesting metal for the iron- 
clad-gunboats building at Yazoo City, 
Miss. If the requests were made by 
Government plants, as most of them 
were, they had to be filled if at all pos- 
sible. At times, as in the case of Dick- 
son, Nelson & Company, states’ rights 
plagued the iron works. 

Then, of course, there were the emer- 
gency rush orders of iron for some spe- 
cial job—such as the floating batteries 
or the ironclads. Railroads, too, badly 
in need of railroad iron, importuned 
Shelby Company for as much as could 
be had. 

All of these myriad demands and 
requests seemingly would have been 
ample to paralyze the company, but 
these were only additional worries. The 
company’s real headaches were ones of 
supply. In their own small way they 
were encountéring the problems of the 
Confederate Army. First and foremost 
was the conscription-induced shortage 
of skilled and unskilled labor with 
which to operate the works. The Con- 
script Bureau was omniverous and ap- 
peared to be everywhere. No one was 
safe away from the works. If an em- 
ployee went to his home a few miles 
from the plant and neglected to get a 





permit, he would probably be enrolled 
. Worse yet, most of the good mechan, 
ics were already in the army, and, once 
in, it was difficult indeed to secure their 
detail, though the company always tried 
to get good men from the army. In 
this attempt, at least, they were aided 
by the draft-harried Gorgas, who cm. 
stantly pleaded the need for able work. 
ers to the Secretary of War. 

But conscription alone was not the 
only concern of the iron works, Slaye 
labor could be used to do the unskilled 
jobs around the plant. In securing slay. 
workers, Shelby seems to have fared 
better than most other manufactorie; 
in the South, though Shelby alway: 
wanted more than they had. The com. 
pany, in 1862, was hiring good Negroes 
at $125.00 a year. 

The contract problem caused Jones 
and the stockholders to suggest changes 
several times. In their dealing with the 
Government on questions of this sort 
they invariably found Gorgas a firm 
businessman, eminently fair. In return 
he found himself dealing with able and 
independent men, determined to re. 
main so and equally determined to 
carry out their contract to the best ad- 
vantage. Gorgas must have realized he 
was fortunate to have the Shelby Iron 
Works as a contractor because of this 
attitude. 


AS a result of the necessity of relying 
on the contract system of supplying 
ordnance stores in the early part of the 
war, he had seen concern after concern 
default on their contracts and had been 
forced to take them over and operat 
them with Ordnance personnel. 

This had been true of the Spiller and 
Burr Pistol Factory in Atlanta, Ga., and 
with T. E, McNeill, who had enthus:- 
astically contracted to make rifles in 
Macon. Cook and Brother, rifle manv- 
facturers, Athens, Ga., collapsed and 
went into Confederate hands, and the 
Government bought the Tallassee gua 
factory, Tallassee, Ala. 

On the brighter side of the picture 
were such firms as the Shelby Iron 
Company, Tredegar Iron Works, and 
Griswold and Gunnison, pistol manv- 
facturers, who were able to meet and 
overcome the heartbreaking problems 
facing them and, at the same time, sta 
independent. This small group of hard: 
working, trouble-ridden, but  deter- 
mined, private industries was surely one 
of the outstanding products of Confed- 
erate society. 
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New Name for an Old School.—At long last a misleading 
label is to be discarded. Hereafter the Industrial College of 
the Armed Forces will be the name of the erstwhile Army 
Industrial College. This move is in step with the times. Too 
many of our national-defense agencies labor under names 
and titles which are no longer explanatory of their function 
and purpose. Indeed, this magazine itself in its own given 
name is guilty! 

The Army Industrial College, which has trained officers 
to cope with problems of wartime procurement and indus- 
trial mobilization since 1924, will be known henceforth as 
the Industrial College of the Armed Forces. The change of 
name recognizes the increasing participation of the Navy in 
the activities of the institution. It was recommended by a 
joint board appointed by the Secretary of War and the Sec- 
retary of the Navy, with John M. Hancock of New York, 
industrial banker, as president, to study postwar Army and 
Navy training in industrial mobilization. Commander Han- 
cock writes on an allied subject in this issue (p. 36). 

Other recommendations made by the board include estab- 
lishing the Industrial College on the same level as the Army 
and Navy Staff College, now National War College, and the 
maintenance of close contact with the Army and Navy 
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Munitions Board, the Planning Division of the Office of the 
Under Secretary of War, and similar agencies in the Navy 
and Air Force. 

Members of the board, in addition to Mr. Hancock, were 
Messrs. Ormond E. Hunt, vice-president, General Motors 
Corporation; Joseph W. Powell, Sr., special assistant to the 
Secretary of Navy during the war and retired shipbuilder; 
and Lionel J. Noah, wartime civilian consultant to the Sec- 
retary of Navy, as civilian members; Maj. Gen. E. M. Powers 
and Brig. Gens. Hugh C. Minton and Gordon E. Textor, 
representing the Army; Vice Adm. William S. Farber, 
and Rear Adms. William J. Carter and Lewis L. Strauss, 
representing the Navy. Brig. Gen. Donald Armstrong, U.S.A., 
was recorder of the board. 

General Armstrong, present commandant, has been desig 
nated to continue as commandant of the Industrial College of 
the Armed Forces, with Capt. E. R. Henning, U.S.N., and 
Col. Robert W. Brown, U.S.A., as assistant commandants. 

Approximately ninety Army and Navy officers with World 
War II experience in procurement and industrial mobiliza- 
tion are currently studying at the Industrial College class 
rooms in the Pentagon Building. The next course will begin 
1946, and will continue for ten months. 
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Organized Research and Development.—Another step toward 
a united policy of research and development for the national 
defense was taken early in May when the War Department 


September 3, 


announced the creation of a Research and Development Di- 
vision as part of the General Staff organization to codrdinate 
Army research with the activities of industry and educational 
institutions. There is far too much haphazard research and 
development activity within the Army. 

Pretty soon now, the dollars-and-cents phase of research 
and development must come to the fore. Every penny spent 
for this most important work must be scrutinized most care- 
fully—and we can ill afford to squander a penny. Indeed the 
time has come when the fighting men in our Army must 
stick to their knitting as fighting men, and allow the engi 
neers and technicians to stick to theirs. 

One of our great difficulties in World War II was the in- 
creasing encroachment of the fighting services upon the tech 
nologists. Because we have ground forces as a separat« 
entity, it has been argued, the ground forces should engage 
in research and development of their particular matéricl. 
The same has been proposed for the air forces and for the 
other combat units of our Army. 

The result has been confusion worse confounded and an 
expenditure from the public purse of funds at a rate which 
our normal peacetime economy cannot well afford. It is to be 
hoped that one of the first lessons learned from World War 
II to be applied within the Army itself will be this: The 
fighting men will be trained to serve as fighting men; the 
scientists and technicians will be trained to do the research 
and development work in codperation with private industry 
and our great educational institutions. 

It is quite enough to be a good fighter and not try to be 
an engineer to boot. Too often our military leaders, expert 
in command and administration, assume also an expertness 
in technology which they do not possess. Being “Jacks-of-all- 
trades,” frequently they are masters of none. 

In a memorandum to all War Department organizations 
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outlining the Secretary of War’s decision to create the new 
staff division, General of the Army Dwight D. Eisenhower, 
who has taken a personal interest in the project, stated that 
lessons learned in the war showed clearly the need for inte- 
gration of all national resources in time of war. To this end, 
he stated, the Army “as one of the main agencies responsible 
for the defense of the Nation has the duty to take the initia- 
tive in promoting closer relations between civilian and mili- 
tary interests.” 

The division has primary interest in the application of 
national scientific resources to the solution of military prob- 
lems. According to Dr. Edward L. Bowles, expert civilian 
consultant to the Secretary of War who aided General 
Eisenhower in developing the plan for the new division, the 
director will act as liaison between Army planning chiefs on 
one hand and industry and the universities and research 
laboratories on the other. Creation of the division will result 
in the Army’s codrdination with existing civilian organiza- 
tions in the development of new military techniques. 

In his directive General Eisenhower stated that “in order to 
ensure the full use of our national resources in case of emer- 
gency” the following general policies would be put into 
effect: 

“1. The Army must have civilian assistance in military 
planning as well as for the production of weapons. 

“2. Scientists and industrialists must be given the great- 
est possible freedom to carry out their research. 

“3. The possibility of utilizing some of our industrial 
and technological resources as organic parts of our military 
structure in time of emergency should be carefully ex- 
amined. 

“4. Within the Army we must separate responsibility 
for research and development from the functions of procure- 
ment, purchase, storage, and distribution. 

“s. Officers of all arms and services must become fully 
aware of the advantages which the Army can derive from 
the close integration of civilian talent with military plans 
and developments.” 

The director of the division will advise the Secretary of 
War and Chief of Staff on all research and development mat- 
ters and will be responsible for the initiation, allocation, co- 
érdination, and progress of research and development pro- 
grams. He is also charged with demonstration of new or 
improved weapons, military equipment, and techniques to 
the Army services which would use them. As a General 
Staff member, he will issue orders in the name of the Secre- 
tary of War and Chief of Staff on matters with which he is 
concerned. 

All War Department activities dealing with research and 
development will come under this division. 


2 


General Barnes Retires——Ordnance research and develop- 
ment lost one of its outstanding engineers when Maj. Gen. 
G. M. Barnes retired from active service last month. Under 
General Barnes’ direction practically every weapon used by 
the Army was either developed, redesigned, or improved. 
He had the entire responsibility for the design, development, 
and standardization of 1,600 of the 1,800 major ordnance 
items employed by our armies against Germany and Japan. 

Many of the new types were developed before they were 
needed, thereby avoiding long and costly delays in delivery to 
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the battle zones. Experiments based on experience and k 

analysis of military trends resulted in new lightweight ae 
ons being developed in anticipation of our jungle and ian 
warfare against the Japs. The concrete-piercing fuze 7 
ready before our troops hit the Siegfried Line guarding : 
western approaches to Germany. y 

Before the end of the war, General Barnes was laying th 
foundation for a comprehensive plan of research and ie 
velopment for the Ordnance Department. He decided to “ 
tinue to use the best brains of industry and science that had 
done such a remarkable job during the war. Today, twenty. 
five colleges, universities, and scientific organizations or 
carrying out research programs for the Ordnance Depart. 
ment. Where necessary, funds have been supplied to alloy 
them to expand their laboratories and to purchase special 
equipment. In addition, more than 600 industrial firms are 
working on Ordnance problems. These firms range from 
industrial giants with multimillion-dollar research centers to 
firms employing only six employees. 

“To keep this country strong and safe,” General Barnes 
stated, “we must utilize the best resources in the world, which 
are our scientists and industrialists. By decentralization we 
have the entire country working for us instead of just a fey 
hand-picked scientists at arsenals and proving grounds.” 

General Barnes was graduated from the University of 
Michigan with a degree in civil engineering in 1910, He 
entered the Army as a second lieutenant and transferred to 
the Ordnance Department in 1919. He has been extremely 
active in ordnance design and has been granted some thirty. 
four patents for inventions in the field of engineering. Some 
of these were so important basically that the Germans 
“adopted” some of them, it was found in studies of captured 
weapons. 

After serving thirty-five years in the Army, General Barnes 
is retiring to take a position as engineering assistant to the 
president of the Edward G. Budd Company, Philadelphia, 
Pa., manufacturers of streamlined trains and automobile 


bodies and chassis. 


Postwar Army.—Reiterating and emphasizing its policy laid 
down in 1944 that the United States military organization 
should be based on a relatively small professional establish- 
ment to be reénforced in emergency by organized units 
drawn from a citizen Army Reserve, the War Department 
has promulgated a new statement of “general principles gov- 
erning preparation of postwar plans.” 

The circular (No. 119) directs that all officers familiarize 
themselves with the complete text of Section III of War 
Department Circular 347, 1944, in which the statement of 
policy was originally laid down. 

The new circular states that the starting line for future 
plans is the conclusion that “Any war commencing within 
the next few years would of necessity initially be fought 
primarily with weapons and equipment now on hand o 
in production.” With this realistic basis immediate plans 
for organization and training will be grounded on the 
weapons and equipment now on hand or in production a 
home and abroad. 

However, personnel are cautioned to be ever alert to 
counter new measures and to take every advantage of new 
developments as they become available. 
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Hemisphere Seeurity 


An Editorial 


Gp: of the most far-reaching and most constructive steps toward the se- 
curity of the Western Hemisphere is embodied in the plan presented to 
the Congress for the tactical and technical training of military and naval forces 
in cooperation with the governments of South, Central, and North America, 
including Canada. As proposed, military and naval equipment will be furnished 
to these governments from our tremendous surpluses, and steps will be taken to 
standardize the organization, tactics, matériel, and technique of the United 
States forces with those of our neighbors. 


@ In addition, the plan would permit furnishing our cadres to tactical organi- 
zations, opening our service schools to military and naval personnel, and other- 
wise assisting in the organization, training, and formulation of doctrines of the 
armed forces of our neighbors of the Americas. The legislation as presented to 
the Congress by the President is entitled “The Inter-American Military Codpera- 
tion Act.” 


@ In specific terms, its purpose is to permit the Army and Navy, acting in 
conjunction with the Department of State “to continue in the future a general 
program of collaboration with the armed forces of our sister republics with a 
view to facilitating the adoption of similar technical standards. Certain addi- 
tional training activities, not covered by existing legislation, would be permitted. 
The President would also be authorized to transfer military and naval equip- 
ment to the governments of other American states by sale or other method. The 
collaboration authorized by the bill could be extended also to Canada, whose 
codperation with the United States in matters affecting her common defense is 
of particular importance.” 


@ Here is the first major step toward a comprehensive military policy for the 
United States based on hemisphere security. It has immediate and long-range 
advantages. Among the former is the utilization of skills and machines which 
are now available in profusion. We have trained officers and men whose talents 
can be used to no greater purpose than to codperate with the armed forces of 
our neighboring countries for the modernization and standardization of our 
individual and combined power. 


@ In addition, we in the United States have vast quantities of superior weapons 
bought at terrific price in effort and money which are available, preferably 
by donation, to our sister republics. Much of this superior matériel is sarplus so 
far as the needs of our Army, Navy, and Air Force are concerned. No finer 
use of it could be made than to give it to the countries which comprise the 
Western Hemisphere and, having given it, assist those countries in every 
possible way by training and maneuver to utilize our American ordnance for 
their own security and that of the Western Hemisphere. 


@ More and more in the light of postwar developments the need for hemis- 
phere security becomes the first consideration in the grand strategy for keeping 
war out of America. War must also be kept out of the Western Hemisphere. 
The soundness of this strategy has not been questioned seriously since the days 
of President Monroe. It is to be hoped that the country will approve unani- 
mously the President’s plan for hemisphere security for it is basic in the doctrine 
of national defense as applied to our own country and to the other countries 
which comprise the Western Hemisphere. Our security in the days to come 
rests not on Europe or Asia but upon the solidarity and strength of ourselves 
and our American neighbors. 





















NEW CONSTITUTION FOR A.O.A.: Members” 
Approval Broadens Society’s Scope 

The new constitution and by-laws of the Army Ordnance As- 
sociation, as published in full in the March-April 1946 issue of 
ARMY ORDNANCE, were overwhelmingly approved by the mem- 
bers of the Association. Indeed comments on the Gidney report, 
of which the new constitution and by-laws are a part, was unani- 
mously favorable, and there were many expressions of thanks 
to Colonel Gidney and his associates for their splendid work. 

The first step under the new constitution will be the election 
of the Council. The president of each local Post has been re- 
quested to designate a representative of the Post to serve as a 
member of Council, These representatives in turn will elect 
fifteen members at large. In addition, the charter national officers 
will be members of Council. It is planned that the Council will 
hold its first meeting as a feature of the Twenty-eighth Annual 
Meeting of the Association to be held next October, The Coun- 
cil’s function will be to elect a board of directors which in turn 
will elect the officers of the Association for terms beginning 
January 1, 1947, 

Present plans are to hold the Twenty-eighth Annual Meeting 
of the Association over a period of two days. The first day will 
be devoted to conferences, seminars, and meetings of the national 
activities Divisions which will be followed by a dinner that 
evening. These sessions will be held in Washington. The fol- 
day all members are invited to Aberdeen Proving 
Ground, Md., to witness current tests of Ordnance equipment at 
the invitation of the Chief of Ordnance, Maj. Gen. Everett S. 
Hughes, and the commanding general of the proving ground, 
Brig. Gen. A. B, Quinton, Jr. The dates of the meeting and 
complete details will be announced in due course, and personal 
invitations will be sent to all members. 


lowing 


ASSOCIATION ASSISTS ORDNANCE: Plans 
Research and Development Survey 

The Army Ordnance Association will undertake a series of 
studies and recommendations at the request of Maj. Gen. Ever- 
ett S. Hughes, Chief of Ordnance, He has requested that the As- 
sociation advise the Ordnance Department on steps to be taken 
in a number of important fields, including research and develop- 
ment, the future plans and policies governing the Ordnance dis- 
trict system, and a program of Ordnance training—military and 
civilian. 

These questions were discussed at a special meeting of the 
executive committee of the Association held in New York, April 
25, 1946, and the following resolutions were adopted: 

(1) That the Army Ordnance Association organize imme- 
diately a Research and Development Division under the chair- 
manship of an outstanding scientist with an executive committee 
of equally prominent physicists, chemists, and engineers. This 
committee and the Division will be purely advisory as are all 
other committees and Divisions of the Association. To this com- 
mittee will be referred the problem of choosing an outstanding 
scientist to serve in the liaison capacity suggested by General 
Hughes, the recommendation of the committee to be subject to 
the approval of the Association’s executive committee. 

(2) That a special committee be appointed to study and report, 
with recommendations, on the scope and functions of the Ord- 
nance district system in time of peace, with the understanding 
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that the Chief of Ordnance will make available to such com. 
mittee the necessary factual materials upon which to base its 
conclusions, and that the views and opinions of former district 
chiefs be given full consideration. The following members will 
be requested to serve on this committee : 

Frank B, Bell, Pittsburgh, chairman; John Slezak, Chicago: 
Dean Witter, San Francisco; C. Jared Ingersoll, Philadelphia: 
Russell E. Gardner, Jr., St. Louis; Lynn Pearson, Cleveland: 
and Whitney Stone, New York, 

(3) That a special committee be appointed to study and report 
upon the scope and form of the Ordiance training system jp 
time of peace, with the understanding that the Chief of Ordnance 
make available such factual material and source references 
may be necessary. The chairman, with the approval of the com. 
mittee, announced that the following members will be requested 
to serve on this committee : 

Alex R. Stevenson, General Electric Company, Schenectady. 
N. Y.: John E. Johnson, General Motors Corporation, Detroit 
Mich.; Roy W. Utley, Chrysler Corporation, Detroit, Mich: 
Dean Ivan C. Crawford, University of Michigan, Ann Arbor 
Mich.; Dr. Robert E, Dougherty, Carnegie Institute, Pittsburgh, 
Pa.; and Dr, A, C, Willard, University of Ilinois, Urbana, Ii 

The executive committee also discussed the establishment of a 
medal to bear the name of Brig. Gen. Benedict Crowell, president 
of the Association, 1919-1946, to be awarded for outstanding 
service to the Army Ordnance Association in bringing its work 
to the attention of the general public. The Crowell Medal will be 
awarded for the first time at the annual meeting of the Asso- 
ciation to be held in the fall of 1946. 

With the approval of the committee the chairman announced 
the appointment of the Committee on Awards for the year 1946, 
This committee will recommend candidates to receive the Cro- 
well, Crozier, Scott, and Rice Medals. The following members 
will be requested to serve on the committee : 

Charles McKnight, Morristown, N. J.; Allen Rushton, Bir- 
mingham, Ala.; and J. E. Kanaley, Davenport, Iowa. Their re- 
port is to be submitted not later than July 1, 1946. 


GOLD MEDAL: Philadelphia Post Honors 
Du Pont President 


Walter S. Carpenter, Jr., president of E. I. Du Pont é 
Nemours & Company, was the recipient of the John C. Jones 
Ordnance Gold Medal for 1945 awarded annually for “dis- 
tinguished service to Ordnance” by the Philadelphia Post, Army 
Ordnance Association. The presentation was made April 26, 
1946, at the headquarters of the Philadelphia Ordnance Dis- 
trict by C. Jared Ingersoll, president of the Post and former 
chief of the Philadelphia Ordnance District, Maj. Gen. G. M. 
Barnes, Assistant Chief of Ordnance, was the principal speaker. 

This is the second award of the Jones Medal, The first, pre- 
sented in 1945, was made to Lieut. Gen. Levin H. Campbell, Jr. 
wartime Chief of Ordnance. In presenting the award, Mr. Inger- 
soll cited the outstanding career of Mr. Carpenter in its rela- 
tion to the national defense of the United States. In making the 
presentation Mr. Ingersoll said: 

“It is perhaps significant, in light of the Du Pont contribu. 
tions to Ordnance, that Mr. Carpenter's early training was fe- 
ceived in the development department. His appreciation of the 
importance of intensive and continued research has unquestion- 
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and chairm 
Pont de Nemours & Company on May 20, 1940, at the very 
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; then the battles of the Lowlands and of France were 
pacer Congress to multiply Ordnance appropriations. Ord- 
et one many, but fortunately the Du Pont Company, 
poss hits peacetime research, was prepared to offer the formu- 
ge manufacturing methods required for many of these 
std items. Unhesitatingly, and without thought of profit, the 


entire resources of the 


. an of the executive committee of E. I, Du 
president 


company were offered to the Govern- 

ment. P _ , 

“This same policy of unswerving patriotic service has been con- 

stantly maintained—no assignment too difficult, no sacrifice too 
great. Mr. Carpenter, as chief executive of the company, must 
accept credit for the formulation and steadfast maintenance of 
this policy.” 

NEW YORK |POST: General Hughes Honored 

at First Postwar Meeting 

The first postwar meeting of the New York Post of the As- 
sociation was held at the Pennsylvania Hotel in New York on 
April 26, 1946, with Maj. Gen. Everett S. Hughes, acting Chief 
of Ordnance, as the guest of honor. An unusually large delega- 
tion of members representing American industry and the armed 
forces in and about New York was present to do honor to Gen- 
eral Hughes. R. EF. Gillmor, retiring president of the Post, pre- 
sided at the meeting and introduced the guest speaker. 

At the conclusion of the meeting, H. M. Tillinghast, recently 
elected president of the Post, assumed office and announced plans 
for a number of activities to be sponsored by the Post in the 
coming year. 

General Hughes, in his address, emphasized the important re- 
lationship existing between the Army Ordnance Association and 
the Ordnance Department. He outlined his policies looking to- 
ward a closer utilization of the skills and counsel of members of 
the Association in the solution of Ordnance problems, particu- 
larly in the fields of research and development. He suggested 
close liaison on the part of the national activities Divisions of 
the Association with the opposite numbers in the Ordnance De- 
partment organization. These matters were acted upon at the 
special meeting of the executive committee of the Association 
already described. 

The other Post officials elected, in addition to Mr. Tillinghast, 
are: Ist vice-president, C. S. Comeaux ; 2nd vice-president, J. FE. 
McNary; 3rd_ vice-president, T. E. Murray; 4th vice-president, 
J. T. Mackey; treasurer, Crosby Field; secretary, B. R. Olm- 
sted; executive committee: the officers and T. F. Brown, W. A. 
Davidson, R. FE. Gillmor, C. J. Hardy, C. W. Keuffel, A. F. 

Van Cleve. 


IMPORTANT CHANGES: Hartford-Springfield 
Post Announces New Officials 


At a meeting of the board of directors of the Hartford- 
Springfield Post held at the Colony Club, Springfield, Mass., on 
April 29th, important changes among the governing body of 
the Post were announced. John S. Begley, former chief of the 
Springfield Ordnance District, resigned as secretary-treasurer 
and was succeeded by Lieut. Col, R. A. B. Heap. Brig. Gen. 
N. F. Ramsey, former commanding officer of the Springfield 
Armory, also submitted his resignation due to his retirement 
from active service and his change of residence to Maryland. 

Col. S. H. MacGregor, commanding officer of the armory, and 
Col. James L. Hatcher, chief of the Springfield Ordnance Dis- 
trict, were elected to membership on the board. E. B, Gallaher 
was appointed a member of the Council of the national Associa- 
tion representing the Hartford-Springfield Post in conformity 
with the new constitution of the Association. 

Present at the meeting were Col. Frederick H. Payne, presi- 
dent; S. C. Hope, vice-president; Mr. Gallaher, vice-president : 
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Colonels MacGregor, Hatcher, Heap, and Messrs. H. C. Beaver, 


W. M. Goss, Edwin Pugsley, and J. Y. Scott. 


EMPIRE POST: Annual Dinner-Meeting Held 
in Syracuse 

The annual meeting and dinner of the Empire Post was held 
in the ballroom of the Hotel Syracuse, Syracuse, N. Y., on the 
evening of April 30th, with over 400 members present. Guest 
speakers were Vice Adm. George F. Hussey, Jr., Chief of the 
Navy Bureau of Ordnance, and Col, Leo A. Codd, executive vice- 
president of the A.O.A. 

Frank J. Smith, president of the Post, acted as 
ceremonies, Keith Williams of Buffalo, 
Col. Merle H. Davis, secretary; and Col. “Jimmy” Walsh also 


master of 
Post vice-president ; 


had assignments on the program. 

A feature of the program was the presentation of a distinctive 
plaque to each of the five living men who served either as chief 
or deputy chief of the Rochester Ordnance District from 1923 to 
1945: Col. Ledyard Cogswell, Jr., Erwin R. Davenport, Col, Roy 
L. Bowlin, Col, Frank J. Atwood, and Col, Arthur J. Schame- 
horn. Decidedly the dean of this group was Colonel Cogswell of 
Albany, who served the District as civilian chief through the 
difficult and often discouraging years of the procurement plan- 
ning period, from 1923 to 1940, Frank S. Noble of Rochester, 
who served as chief of the District at its inception in World 
War I, died in 1921, Distinctive awards were given also to the 
following large group of officers who served the district for two 
years or more in World War IT: 

Ist Lieut. William J. Bertsche, Lieut. Col. Chester W. Bissell, 
Maj. James R. Bradburn, Capt. William F, Butler, Capt. Ken- 
dall B. Castle, Jr., Capt. Orval Clark, Capt. Eugene R. Clear- 
man, Capt. Philip A. Conathan, Maj. Douglass C. Coupe, Capt. 
Peter W. Crump, Capt. Charles G. Daley, Ist Lieut, Clarence 
R. DeBow, Jr., Capt. Frank A. Eaton, Capt. Fred M. Emens, 
Lieut. Col. Thomas J. Evans, Maj. John S. Ewing, Capt. | aur- 
ence F. Fisher, Lieut. Col. Horace S. Ford, Jr., Capt. Albert C. 
Foss, Jr., Lieut. Col. John R. Fox, Ist Lieut. Mason C. Gatfney 
(deceased), Capt. Walter H. H. Haase, Col. Ronald C, IJands, 
Lieut. Col. Arthur O, Harris, Capt. John G. Hart, Capt. Wil- 
liam L. Heindl, Capt. Alfred I. Hess, Lieut. Col. John F. Hotch- 
kiss, Maj. Edwin D. Howell; 

Maj. Edwin R. Kellogg, Capt. Lawrence B. Lavold, Lieut, 
Col, Fred B. Lehner, Maj. Stuart W. Lewis, Capt. Oliver R. 
Marshall, Capt. Thomas W. Meisenzahl, Capt, William C. Morin, 
Lieut, Col. Charles F. Mosher, Maj. Ralph E: Newcomb, Col. 
Ernest W. Ogram, Capt. Ralph H. Owens, Ist Lieut. Carleton 
C. Perry, Capt. Edward C, Polidor, Capt. William T. Price, 
Colonel Schamehorn, Maj. Walter R. Schlotzhauer, Maj. Victor 
\. Schroven, Ist Lieut. Craig E. Shouse, Capt. Robert G. Slick, 
Ist Lieut. Leslie N. Smoot, Lieut. Col. Paul Tanner, Capt. FE. 
Gwyn Thomas, Capt. Gerald P. Troy; 

Maj. Gustav E, Watters, Ist Lieut. William R. Wedler, Capt. 
Paul R. Wentworth, Capt. Ralston A. Weston, Capt. Raymond 
J. White, Jr.. Maj. Howard N. Willoughby, Lieut. Col. F, Gor- 
don Wright, Maj. Walter H. Wright, Capt. John G. Young, 
Capt. Richard G, Zens, Maj. John C. Zimmerman, 

The Empire Post now boasts a little magazine—the Bu 
which is mailed monthly to all Post members. Another activity 
of this Post is the current organization of nine practically au- 
tonomous chapters in the Post domain: Buffalo, Rochester, Syra- 
cuse, Utica, Capital Cities, Jamestown, Ithaca-Cortland, Tri- 
Cities, and Southern Tier. By means of these local chapters, the 
Empire Post plans to serve the rank and file of its membership, 
many of whom could not attend meetings half way across the 
State. 

The following were also guests of honor: 

Dr. Finla G. Crawford, vice-chancellor, Syracuse University ; 
Carl F. Dietz, president, Manufacturers’ Association of Syra- 
Edward A. Halbleib, first vice-president, Empire Post, 


cooka, 


cuse ; 
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Army Ordnance Association ; Capt. Henry T. Markland, U.S.N.; 
Rev. Charles C. Noble; Edward O’Hara, publisher, Syracuse 
Herald-Journal; and Ernest L. Owen, publisher, Syracuse Post 
Standard ; 

The following were in charge of the dinner: Mr. Dietz, chair- 
man; Archie W. Bennett, H. F. Hodgkins, Howard Kane, Ed- 
ward T. Murphy, Richard H, Pass, Norman M. Ross, Col. John 
S. Seybold, Fred B. Scott, E. L. Smith, Mr, Thomas, and 
Comdr. Ralph C. Walling. 





















































SER VOMECHANISMS: Yankee Post Hears 
Dr. G6. 8S. Brown 


Dr. G. S. Brown, Massachusetts Institute of Technology, de- 
livered a fascinating address on “Electronic Control” at the 
spring meeting of the Yankee Post, Army Ordnance Association, 
held at the Watertown Arsenal on the evening of May 14th. 
Servomechanisms and their relation to fire-control development 
were a special feature of Dr. Brown’s discussion. This field of 
research and development holds great promise for Ordnance 
application, and the discussion which followed Dr. Brown’s talk 
was indicative of the interest on the part of a large and en- 
thusiastic audience. 

H, E. Edwards, president of the Post, presided at a dinner 
which preceded the address and also introduced the speaker. 
Col. William B. Hardigg, commanding officer at Watertown, 
assisted by several senior officers of his staff, made the facilities 
of the arsenal available for this meeting. Colonel Hardigg, at the 
reception preceding the dinner, was joined by Col. W. R. Ger- 
hardt, assistant commanding officer; Coil. H. H. Zornig of the 
research staff; Col. L. J. Meyns, chief of the Boston Ordnance 
District, and the following officers of the Post: vice-presidents 
H. W. Bagnall and F. W. Knauth; directors H. S. Chafee, 
Ralph Gow, R. N. Greenwood, J. L. Martin, Richard Morse, 
C. S. Robinson, Joseph Spang, Jr., G. W. Sweet, and Thomas 
West. 

Maj. George Paul Slade, secretary-treasurer of the Post, was 
in charge of the general arrangements. The meeting by its en- 
thusiasm and popularity was indicative of the growing interest in 
Ordnance affairs in the Boston area under the leadership of the 
Yankee Post and its officials. 


TEXAS POST: Directors Meet at Houston 


A meeting of the board of directors of the Texas Post, Army 
Ordnance Association, was held May 11, 1946, in the conference 
room at C. Jim Stewart & Stevenson, Houston, Tex. The meet- 
ing was called to order at 2 p.m. by the president, Ross Stewart. 
Those present were: B. T. McNeil, Ralph Neuhaus, W. R. Eng- 
land, A. R. Engler, O. K. Black, and Maj. G. I. Calvert. Col. 
C. C, Chambers and George R. Brown were unable to be pres- 
ent. 

The first item of business was the appointment of Major Cal- 
vert as secretary-treasurer for the current year. The next item 
of business was the appointment of a committee to audit the 
records and accounts of the treasurer for the past year. Mr. Eng- 
ler was made chairman of this committee and directed to re- 
port his findings to the board at the next meeting. The secre- 
tary reported the proceedings of the last meeting which was held 
March 2, 1946. 

A resolution was adopted by the Texas Post setting forth a 
10-point program for the year 1946, and the secretary was in- 
structed to advise national headquarters of the adoption of this 
resolution. 

To carry out the program adopted, three committees were ap- 
pointed with personnel as follows: 

Program Committee.—L. B, Ryon, chairman; James Ander- 
son, Herman Brien, L. A. Godbold, George O’Leary, and Joe R. 
Straus. 

Public Relations Committee.—Lieut. A. T. Collins, chairman; 
Col. Oveta Culp Hobby, Lieut, Col. Marvin Hurley, Jim Mc- 
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Goodwin, G. A. Mabry, Ray Powers, and Hull y 


‘ , ow 
Membership Committee —George R. Brown, chairman; Lent 


Bassett, Major Calvert, Hiram Clarke, Joe M. 
and representatives from the University of Texas, Texas Agy 
College, and Houston University. _ 


Kincaid, Jr. 


OUTSTANDING SERVICE: Louis Polk Awardeg 
Certificate of Appreciation 


A certificate of appreciation has been presented to Louis Polk 
president of the Sheffield Corporation, Dayton, Ohio, by Gy 
C, H. Deitrick, chief, Cincinnati Ordnance District, representing 
the Secretary of War. The award was for “outstanding aime 
rendered to the Ordnance Department in time of war.” la eo. 
pressing his appreciation, Mr. Polk said he accepted it on behalf 
of his fellow workers as a symbol of their efforts in meeting the 
country’s wartime needs. 

The certificate was signed by Robert P. Patterson, Secretary 
of War; Lieut. Gen. L. H. Campbell, Jr. wartime Chief of 
Ordnance ; and Gen. Brehon B. Somervell, formerly commanding 
general, Army Service Forces, 


GUIDED MISSILES: Col. V. A. Stace Addressee 
Michigan Post Meeting 


A special dinner-meeting of the Michigan Post was held i. 
the auditorium of the Oldsmobile engineering building, Lansing 
Mich., on May 20, 1946, Lieut. Col. V. A. Stace, who was in 
command of the Guided Missiles Branch of the Army Air Forces 
during the late war, was the featured speaker. Nearly 500 mem. 
bers of the Post and their friends resident in and near Lansing 
were in attendance. 

This was the first in a series of such meetings sponsored by 
the Association in Lansing, under the direction of C. S. Skinner 
Oldsmobile Division, General Motors Corporation, who jis als 
a member of the Artillery and Artillery Ammunition Division 
of the Association. Colonel Stace presented moving pictures, 
including a captured German color film of the launching of 
the V-2 rocket bomb. He also described many facts of in- 
terest and significance in the applications of these missiles in 
atomic warfare. 

A program of entertainment also was presented. Several off- 
cials of the Michigan Post from Detroit were in attendance 
including E, T. Gusheé, president; K. T. Keller and Walter 
F. Rockwell, directors; Henry W. Sullivan, assistant secretary- 
treasurer. Col. William E. House, chief of the Detroit Ordnance 
District, was also present. 


NECROLOGY 


William Carter Dickerman, director of the Army Ordnance 
Association and former chairman of the board of the Ameri- 
can Locomotive Company, died April 25, 1946, at his home in 
New York City. A charter member of the Army Ordnance As. 
sociation and a member of its board of directors for many years, 
he was a leading exponent of industrial preparedness and con- 
tributed in great measure to the mobilization of American it- 
dustry in World War II and in the production of superior fight- 
ing equipment for our ground, air, and naval forces. 

Mr. Dickerman had been active for fifty years in the rail 
road equipment field. He became president of the American Lo- 
comotive Company in 1929 and chairman of its board in 1940, At 
the end of World War II he resigned both assignments, con 
tinuing as a member of the executive committee of the board of 
directors. 

A native of Bethlehem, Pa., student of the Penn Charter 
School, Philadelphia, and graduate of Lehigh University of 
which he was a member of the board of trustees, Mr. Dicker- 
man joined the newly formed American Car and Foundry Con- 
pany in 1889 and was its operating vice-president until his affilia- 
tion with American Locomotive Company. In World War I he was 
in charge of the A.C.F.’s war production activities. 
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The Army Ordnance Association mourns the passing of a 
great industrial and humanitarian leader whose devotion to the 
national defense in peace and in war took concrete form in the 
production of superior weapons in the two greatest wars in 
which our country has been engaged. \ ictory in both came from 
superior weapons in the production of which William Carter 


Dickerman gave loyal and patriotic service. 


Brig. Gen. Charles B. Wheeler, distinguished Ordnance officer, 
died in his eightieth year at the home of his daughter, Mrs. G. 
Seth Nichols, at Wayland, Mass., April 11, 1946. 

General Wheeler was born in Mateson, IIl., May 3, 1865, the 
son of Christopher O. Wheeler and Mary J. Safford. He was 
graduated from the United States Military Academy at West 
Point in 1887, He entered the Ordnance Department, after serv- 
ing in the Artillery, in 1890, and served through the grades at 
yarious arsenals and depots. In 1914 he was made a colonel and 
October 6, 1917, a brigadier general. He was in charge of the 
Ordnance depot at Manila, 1906-1907, and for nine years subse- 
quently was commanding officer of the Watertown Arsenal. 

Having served as Acting Chief of Ordnance in 1918 during the 
absence overseas of Maj. Gen. William Crozier, Chief of Ord- 
nance, General Wheeler was appointed Chief Ordnance Officer 
of the American Expeditionary Forces in France. Here he be- 
came associated with Col. William H. Eaton, of Eaton, Crane & 
Pike Company. Upon his retirement from active military service 
September 3, 1919, he became associated with Colonel Eaton as 
vice-president in charge of manufacturing of the Eaton Paper 
Company. 

As during his military career, so in his peacetime pursuits 
General Wheeler displayed a constant interest in civic and cul- 
tural affairs. He was president of the Community Fund of Pitts- 

field for three years during its early development. One of the 
two men decorated with the English Order of the Bath by the 
Prince of Wales aboard the cruiser RENOWN in New York 
harbor, General Wheeler three years later was awarded the Dis- 
tinguished Service Medal. He also held the rank of Commander 
of the Legion of Honor of France. 

ArMY OrpNANCE records the death of this distinguished mili- 
tary and civilian leader with profound sorrow. General Wheeler 
typified the intense devotion to duty which has been characteris- 
tic of the Ordnance service for nearly a century and a half, and 
in private industry he strove for the same high purpose that his 
fellow citizens might share the blessings of peace through indus- 
trial progress. 


Col. Harold S. Wilkins, who retired two years ago from serv- 
ice in the Ordnance Department, died at his summer home, 
Southampton, Long Island, June 16, 1946. He had served as a 
Regular officer in the Department throughout the years following 
World War I and until his retirement in 1944. Colonel Wilkins 
contributed greatly to the success of the Ordnance program in 
World War IT. He had served during the years of peace in the 
Baltimore Ordnance District, at the Augusta Arsenal, Augusta, 
Ga., and at Governors Island, N. Y. 

At the time of his retirement he was chief inspector at the 
Picatinny Arsenal, Dover, N. J., where he had been stationed 
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for tive years. There he established an inspectors’ school where 
3,000 Ordnance inspectors were trained during the war. His last 
contribution to these pages was an article, “These Also Bring 
Victory,” describing the Ordnance inspection training system 
as taught at Picatinny. This article was published in the May- 
June 1942 issue (Vol. XXII, No. 132, page 951). 

Born in Wallingford, Conn., Colonel Wilkins was graduated 
from the Massachusetts Institute of Technology in 1907. He also 
studied at Harvard and Columbia Universities. Later he served 
as physics instructor at M.I.T. and Phillips Andover Academy. 
He entered the Army in 1917 as a first lieutenant. On many 
occasions he was of inestimable help to the Army Ordnance 
Association on technical and scientific problems. We here record 
our thanks for his tireless efforts and also for his outstanding 
service to the national defense of his country. 


Maj. Edward Bowes, an active member of the Army Ordnance 
Association and famed radio personality, died at his home in 
Rumson, N. J., June 13, 1946. A champion rifle shot, Major 
Bowes began his military service in Battery D, Second Artillery, 
California National Guard in 1893, He served as an officer in 
World War I and maintained a lasting interest in the Officers” 
Reserve Corps. 

At the height of his fame he was an honorary mayor of 67 
cities, honorary fire chief of 57, honorary police chief of 51, 
honorary editor of 30 newspapers, and an honorary member of 
many clubs, chambers of commerce, and boards of trade. In addi- 
tion, he was honorary governor, brigadier general, and lieutenant 
governor, respectively, in three States and honorary colonel in 
four. 

On many occasions throughout his long and popular career ir 
radio, Major Bowes voiced his concern for the national defense 
of the United States. His helpfulness in this important field will 
be greatly missed as will his cheery “All right, all right” that 
greeted the amateur artists who performed for many years on 
his nationwide radio program. 


Dr. Ernest Berl, professor emeritus of the Carnegie Institute 
of Technology and internationally known authority on explosives 
and chemical warfare, died at his home in Pittsburgh, Pa., Feb- 
ruary 16, 1946. 

Shortly after his coming to the United States in 1933, he took 
an active interest in Ordnance and chemical-warfare problems, 
having served as chief chemist for the Austro-Hungarian Gov- 
ernment during World War I. Best known for his researches 
on synthetic petroleum products, he served as a consultant for 
the Tennessee Valley Authority, the Department of Agriculture, 
the Bureau of Ordnance of the Navy, and the Chemical War- 
fare Service. He was highly regarded among his Ordnance con- 
freres as a gentleman, scientist, and research specialist. 


NoTICE has also been received of the deaths of the following 
members of the Association: W. R. Allen, Cleveland, Ohio; 
R. H. Bartlett, Tulsa, Okla.; Arthur Bentley, Chicago, IU.; 
J. F. Conroy, Jr., Elkton, Md.; W. E. Cook, Camden, N. J.; 
\. V. De Forest, Cambridge, Mass.; C. F. Dupee, Springfield, 
Mass.; W. H. McPherson, Hammond, Ind.; W. H. Mohl, Phila- 
delphia, Pa.; E. J. W. Ragsdale, Philadelphia, Pa.; C. S. Robin- 
Youngstown, Ohio; L. V. Sams, Denver, Colo.: C. C. 
Secrist, Chicago, IIl.; R. B. Snodgrass, Detroit, Mich.; Jack 
Steinharter, Cincinnati, Ohio; W. F. Tannhauser, Milwaukee, 
Wis.; F. D. Van Sicklen, San Francisco, Calif.; C. H. Ward, 
Philadelphia, Pa. To, their relatives and friends, Army Orp- 
NANCE, on behalf of the Association membership, extends con- 


son, 


dolences. 
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ArMyY ORDNANCE is privileged to begin in this issue the 
publication of a series of articles from the pen of E. B. 
Gallaher of Norwalk, Conn. Mr. Gallaher’s articles will ap- 
pear regularly in this place. Their general purpose is to keep 
the eyes of the executives and engineers of American industry 
who comprise the more than 45,000 readers of this magazine 
on the ball of industrial progress. 

The author is an experienced counselor, a capable analyst, 
and a succinct writer. He has very graciously donated to the 
Army Ordnance Association his services which have already 
established for him a reputation so great that his following 
among American businessmen rivals that of the well-known 
national business counsel services. 

The editors of ARMY ORDNANCE take this means of thank- 
ing publicly the author of this column. They are confident that 
as Mr. Gallaher’s series of articles progress they will become 
acknowledged sources of information and advice which will 
contribute in outstanding measure to the strength of Ameri- 
can industry—for better living in peace and for victory if 
atomic war approaches the ramparts we watch.—Tuie Eprrors. 


2 


Are We Taking Advantage of New 
Developments? 


E. B. Gallaher 


It is a great privilege to have been asked by AnMy OrpDNANCE 
magazine to address its readers, and I only hope that I may be 
able to hold your interest, I wish to say at the outset that the 
opinions expressed will be frank—possibly too frank to suit 
every cne—but they will be made in good faith and with the 
sole purpose in mind of accomplishing some good for our coun- 
try by creating discussion. Nor do I expect all my readers to 
agree with me—if they did, there would be little purpose in my 
writing. 

It is difficult to maintain interest in ordnance when there is 
no war in immediate sight, but it is even more difficult to make 
people understand that our defense agencies cannot go out of 
business during periods of normal living. 

There is no greater truth than that found in the old, worn-out 
statement: “In time of peace, prepare for war.” But how can 
we prepare for war and at the same time reconvert our plants 
to a peacetime economy ? 

You can best help the Army Ordnance Department and the 
entire military and naval organization by bringing your own 
plant up to its highest possible efficiency ; and, incidentally, you 
can help your own industry and yourselves most by doing the 
very same thing. 

During the war, special jobs were assigned to the various 
manufacturers of the country, and they introduced new methods, 
new techniques, and new tools to perform these special jobs. 

The question now arises—are we, as a nation, going to take 
advantage of these new developments or are we going back to 
prewar practice? In my many visits to plants all over the coun- 
try I have been struck with the high efficiency of their wartime 
operations—the new developments introduced, the new tech- 
niques employed, and the great variety of new machines devel- 
oped to speed production and cut down costs. 
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If a plant reconverts, using prewar methods, we may be sy 
that the management of that plant will be out of annals 
before they realize it, as others with more vision will do me 
same job at a fraction of the cost by employing the counties 
new advances which are at their disposal. " 

Every operation should be Studied in the light of Modern 
technique, with an eye to reducing costs and accelerating produc. 
tion, before we retool and reéquip. 

Our armed forces will benefit in direct proportion to the 
amount of diversification of our war advances among our jn. 
dustrial plants. If we can double or treble the number of men 
who have the “know-how,” we will be two or three times better 
off if and when we are called upon again to equip for another 
war, If this costly war technique is lost to us as a nation and not 
made use of, then we will find ourselves in the same Position as 
we were in 1940. 


How To Obtain Current Data.—Now how are we going to 
obtain up-to-date information that will be important to us? Well 
there are many approaches—the technical magazines, the national 
exhibits, such as the National Metal Congress and Exposition 
and the Convention of the American Society of Tool Engineers 
but, more important, there are your own purchasing department 
and your mail department. 

Have you ever stopped to think that there are literally thou. 
sands of salesmen calling upon your buyers every day who bring 
with them new ideas and new developments in all fields of en- 
deavor, and that your buyer is, in reality, screening out these new 
ideas for you? 

lf your buyer is highly intelligent, and if he is in close touch 
with the development branch of your business, he undoubtedly 
obtains a great deal of information for you regarding new ma- 
chines, new processes, new materials, and new products which 
your development department can study and utilize. 

If, however, your buyer is one of those so-called “hard-boiled” 
individuals who has his personal friends among your suppliers 
and who turns down most of his callers with the statement that 
“IT am all set’—that he has been doing business with some 
favored supplier for twenty years and he does not want to make 
a change, then he has slammed your door in the face of much 
valuable information which you sorely need, especially at this 
critical period of development, 

In any event, your buyer should be instructed to obtain infor- 
mation from all callers and to transmit it to your development 
department—unless you wish him to do the screening of new 
ideas for you, which seems improbable. 

This brings me to the importance of insisting upon at least 
two sources of supply for every commodity which enters into 
your manufacturing process. There are two very good reasons for 
this which should not be overlooked: Strikes often tie up a sole 
source of supply, and heavy snows in winter often seriously 
delay shipments which are critical. 

But even more important is the fact that where you allocate, 
say, fifty per cent of your business to each of two suppliers, 
there is at once created competition between them, and each 
one will be continually striving to obtain the major share of 
your business. If prices are the same, the only legitimate way 
for these suppliers to obtain preference is to give you personal 
service—to keep you up to date on all new improvements, on 
new methods and new techniques in their line. Surely you should 
be glad to give more of your business to the concern which 
shows an active interest in your affairs—so it works both ways. 
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will often lack information on the latest technique for other 
jobs they have in hand. So it has been thought that Army 
OrpNANCE magazine could possibly act as a clearing house to 
obtain the information you require. 

\Ve cannot go into technical discussions in this column nor 
have we the knowledge necessary to answer the many questions 
which would arise, but we do invite you to send us a brief in- 
quiry, stating what technical information you desire. We will 
gladly print the inquiry in the hope that some reader who has the 
‘nformation would write us—then we could put you in contact. 


A Look into the Future.—lor the past one hundred years, up 
to the commencement of World War II, labor’s share in industry 
has remained stationary at forty per cent of the cost of produc- 
tion, A hundred years ago there was invested $550 per worker in 
plant and equipment. Today we have invested $7,000 per worker 
in plant and equipment, and the worker is earning 1,500 per cent 
more than he earned per hour 100 years ago! ‘ 

In surveys which I have made I find that labor is now getting 
variously from fifty to sixty-five per cent of the cost of pro- 
duction, and, naturally, this condition cannot continue if our 
plants are to stay in business—it just isn’t in the cards. 

We are faced with two alternatives: Shall we raise our prices 
to bring the labor cost in balance, or shall we try to hold our 
prices down and make necessary adjustments so that we can get 
enough additional production out of each worker to cover our 
present higher costs? 

This brings up a very serious economic question which pre- 
sents real dangers whichever way we decide to handle the mat- 
ter. If we raise prices now, we may, for the moment, be helping 
inflation. Yet in a short time, when the loose money in con- 
sumers’ hands has been spent, we are apt to be confronted by 
buyers’ strikes and find ourselves with a lot of high-priced goods 
on our hands and few customers. The redistribution of wealth is 
progressing much faster than most of us think, 

In addition, the raising of prices would probably be based not 
alone on our additional labor costs but would be designed to cover 
our present inflated overhead which would, later on, plague us 
when the time arrives when we will be forced to reduce prices to 
remain in competition. 

If, on the other hand, we decide to make use of all the Jatest 
up-to-the-minute techniques, new methods, and new machines 
which have come out of the war effort, we can undoubtedly re- 
duce our costs, including labor cost, to such an extent that we 
can produce our goods at lower cost than was ever before 
possible, We would then be able to handle our pricing in such a 
manner that we could take advantage of higher prices during the 
few months that lie ahead, following the price market down when 
this period arrives and always be in competition. 

In the next issue I will review the probable trend of events, 
and I will make a close analysis of current conditions in com- 
parison with conditions prevailing after World War I—the 
similarity is striking and may be helpful in charting our course. 
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POSTWAR R.O.T.C. POLICY 


The War Department has announced approval of a postwar 
policy concerning the Reserve Officers’ Training Corps which 
makes provision for military training in two divisions: the 
Junior R.O.T.C. at approximately the secondary-school educa- 
tional level, and the Senior R.O.T.C. at the junior college and 
college level. 

The program is the result of a 3-month study by the War 
Department, during which time a number of civilian educators 
and military authorities were consulted. Among recommenda- 
tions adopted was one granting increased emoluments to Senior 
R.O.T.C. students to make the training more attractive. 

The mission of the Junior R.O.T.C, will be to lay the founda- 
tion of intelligent citizenship and give the student basic military 
training which will benefit himself and the military service if 
he should become a member thereof. The Senior R.O.T.C,. will 
carry the mission into the production of junior officers who have 
qualities and attributes essential to their continued development 
as officers of the Army of the United States. 

Junior R.O.T.C, instruction will be given in military school 
units of high-school level and above, which do not grant college 
degrees, and at regular civilian high schools and may be given 
at certain essentially military institutes which do not confer col- 
lege degrees but are designated as a separate category by the 
Secretary of War. The course will consist of three hours of 
formal instruction a week for three academic years of thirty-two 
weeks each, Students satisfactorily completing the course will be 
credited with the completion of the first year of the Senior 
R.O.T.C. 

The Senior R.O.T.C. program, mostly conducted at the col- 
lege level, will consist of two parts, known as the elementary 
course and the advanced course, the latter including a summer 
camp. 

The elementary course will be a minimum of three hours a 
week for two academic years of thirty-two weeks each, It will 
be given at military institutes which offer college courses but 
do not grant college degrees, junior colleges, and civilian and 
military colleges and universities. 


WHEREAS the Junior R.O.T.C, and the elementary course 
of the Senior R.O.T.C, will provide only general military train 
ing, the advanced Senior R.O.T.C. will be of a specialized-branch 
type, designed to qualify selected students for Reserve commis- 
sions in the several branches of the service, such as the Infantry, 
Field Artillery, and others, At present, there are no Air Force 
R.O.T.C. units, establishment of which will require legislative 
action. Summer camps will also be of a specialized-branch type. 

The advanced course will consist of a minimum of five hours 
of formal instruction a week for two academic years of thirty- 
two weeks each. The summer camp period will be of eight weeks’ 
duration instead of the present six, if legislation permitting the 
extension is enacted. The advanced course will be conducted 
only at civilian and military colleges and universities offering 
4-year courses, or longer, leading to a degree. 

Land-grant colleges which have required military training 
may continue this requirement with the War Department en- 
couraging and assisting. However, all students will not neces 
sarily be formally enrolled in the R.O.T.C, and eligible for its 
proposed emoluments unless they meet prescribed requirements. 
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LYNCHBURG FOUNDRY COMPANY 


Serving the Nation in Its Victory Program 


Machine Tool Castings 
Cast Iron Equipment for Chemical Manufacturers 
Grey Iron and Alloyed Iron Special Castings 
Cast Iron Pipe and Fittings 


General Office—Lynchburg, Virginia 


Branch Offices 
Peoples Gas Building, Chicago—S0 Broad St., New York 


Plants—Lynchburg, Virginia - - ~- Radford, Virginia 





































1. Horizontal inlet 
and discharge. 







@ Before you replace your worn out or ob- 
solete rotary pumps, it'll pay you to get full 
2.. Horizontal inlet, details on the Roper line. For example, the 
vertical discharge. Roper 4-port design offering 8 different pip- 

, ing connections will help you cut installation 
costs. 4 piping arrangements are illustrated 
with pump operating clockwise — 4 other 
arrangements are possible with pump operat- 
ing counter clockwise. 


@ Ropers run quietly and efficiently in either 
direction. They are designed along the cor- 
rect hydraulic principle and built compactly 





3. Vertical inlet, to fit a wide range of application and mount- 
horizontal discharge ing conditions. 
| GEO. D. ROPER CORPORATION 
490 Blackhawk Park Avenue 
ROCKFORD, ILLINOIS 


ROPER 
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The War Department will seek passage of enabling Je 


' Rislation 
to grant emoluments to students in the elementary Course of th, 
. le 


Senior R.O.T.C, of 66 cents a day plus uniforms, and to j 
, 2 


crease the emoluments to students in the advanced Course to (% 
cents plus $1.25 a day. The advanced students would be required 
to buy their own uniforms, ; 

Institutions desiring to provide a distinctive type of uniform of 
individually tailored uniforms for the Junior R.O.T.C « the 
elementary Senior course may draw commutation in liey of is. 
suance of Government uniforms in an amount set by the Quarter. 
master. Students at R.O.T.C, summer camps will be furnished 
the necessary field-type uniforms. 


MIUNIMUM requirements for a Reserve commission will in- 
clude the successful completion of four years’ education at the 
college level and the successful completion of the Senior R.O.T.C. 
course. The student also must have reached the age of 21 before 
he is granted a commission. For a commission as a first lieutenant 
in a professional branch, such as the Medical Corps, the candi- 
date must have received his professional degree. 

[In case a student is specializing in a technical or scientific 
field, such as engineering or chemistry, at an institution which 
does not have that R.O.T.C. branch, he may be sent to a sum. 
mer camp of the appropriate branch, such as the Corps of Engi- 
neers or Chemical Warfare Service camp, and obtain his com. 
mission in that branch within quota limitations. 

The War Department also plans to negotiate with schools 
maintaining R.O.T.C. units to obtain academic credit for such 
training on the same basis as for nonmilitary subjects where 
such an agreement does not now exist. 

Quotas for the Senior R.O.T.C. will be allotted annually by 
the War Department, and separate contracts will be executed by 
students admitted to the elementary and advanced Senior 
R.O.T.C. courses. No contracts will be executed for the Junior 
R.O.T.C. 

Military instruction at each institution will be under the direc- 
tion of the professor of military science and tactics appointed by 
the War Department. He will be assisted by other officers and 
noncommissioned officers of the Army. If authorized by legisla- 
tion, the War Department will also negotiate with the individual 
institutions for the services of civilian instructors in the teaching 
of certain academic subjects related to the military. 

The new program will go into effect with the start of the fall 
term of 1946 in so far as existing laws and appropriations will 
permit. The present interim R.O.T.C. program will be absorbed 
into the new program where practicable. 

Intensive postwar training has already been started at Ord- 
nance installations and 1,026 enlisted men will receive special- 
ized technical training. 

The Ordnance Department will train 695 R.O.T.C. graduates 
at 30 universities each year, and a series of Ordnance Extension 
Courses are being prepared at the Ordnance School, Aberdeen 
Proving Ground, Md. 

Ordnancemen are also being sent to other technical schools 
such as the Quartermaster clerk’s course at Camp Lee, Va., and 
the drafting courses at the Engineer School, Fort Belvoir, Va. 

R.O.T.C. courses at thirteen prewar training schools have 
been established, and seventeen more universities will offer Ord- 
nance courses. Only engineering students are accepted for Ord- 
nance R.O.T.C. training. Massachusetts Institute of Technology, 
Cornell University, Lehigh University, Georgia Tech, The Cita- 
del, Purdue University, University of Cincinnati, University of 
Michigan, University of Oklahoma, Texas A. & M., Leland 
Stanford University, University of California, and Louisiana 
State University are offering Ordnance R.O.T.C. training. Some 
universities are already offering interim courses, but the majority 
will open this fall, 
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| yoRK VAULT 
REMAINS INTACT 


: Bank of Philippines Building 
Demolished 


Yank troops reéntered Manila they found 
} ang nooleg artillery shells, and fire which had 





7 razed the building housing the Bank of the 
. Philippine Islands had no effect on the YORK 
ed VAULT which stood firm and unopened during 


more than two years of Japanese occupation and 
many bombardments. ‘Pictured at right are a U. S. 
Army officer (left) and an official of the Bank who 
n- found the contents of the YORK VAULT intact 
after it had been opened by Army Engineers. 
Under most severe conditions, records and valu- 
. & ables necessary to the reéstablishment of the Bank 
re were fully protected by this YORK VAULT 
it installed in 1923. 















York Craftsmanship made possible the story above—the same Crafts- 
manship that was for over five years devoted almost 100% to the 


manufacture of guns, gun mounts, tank parts, fuzes, shells, and many 
other Ordnance items for the U. S. Army and Navy. 


To Friends, New and Old, York is proud to relate the impregnabili 

of the York vault in Manila—Happy to announce the return to Yor 

qoute Bank Vault Equipment Production, including Bank Vault 
oors, Linings, Safe D t Boxes, Lockers, Night Depositories, and 























YORK SAFE AND 
YORK, 


Branches: 
New York Boston Cleveland Houston 
Baltimore Chicago Detroit Los Angeles 





Related Equipment. 


Designers and Manufacturers of the World’s Largest Vaults 


PENNSYLVANIA 


Miami 
Montreal 


LOCK COMPANY 


San Francisco 
Washington 


New Haven 
Philadelphia 


Pittsburgh 
St. Louis 











SAFETY SWITCHES -+ 
PANELBOARDS + MULTI-BREAKER LIGHTING 
AND POWER PANELS + SQUARE-DUCT « SWITCH- 


SAFLEX DISTRIBUTION 


BOARDS ~- MULTI-BREAKERS + PRESSURE, 
FLOAT AND VACUUM SWITCHES + ENCLOSURES 
FOR HAZARDOUS LOCATIONS + AUTOMATIC 
MOTOR AND WELDER CONTROL + KOLLSMAN 
PRECISION AIRCRAFT INSTRUMENTS 





KOLLSMAN AIRCRAFT INSTRUMENTS 


ELECTRICAL EQUIPMENT - 


SQUARE J) COMPANY 


LOS ANGELES 





DETROIT MILWAUKEE 


July-August, 1946 






eee OF A.C. welders! 


This catalog describes the new and improved 
Wilson AC transformer arc welding machines. 

Among the many machines the booklet describes 
are: the 300 and 500 ampere standard and all- 
weather “Bumblebee,” and the new 200 amp. 
“Bumblebee.” The 200 amp. model is designed to 
meet the demands for a small arc welder comparable 
in performance with the big “Bumblebees.” 

Additional sections are devoted to general pur- 
pose, low-cost AC welders, as well as running gear, 
remote control device, and a complete line of Airco 
electrodes for AC welding. Engineering data and 
complete specifications are supplied. 


Send for your copy of the booklet NOW. Mail 
the coupon below. 


Air REDUCTION 


OFFICES IN ALL PRINCIPAL CITIES 


Headquarters for Oxygen, Acetylene, and Other Gases . . . Carbide . . . Gas 
Welding and Cutting Apparatus and Supplies . . . Arc 
Welders, Electrodes and Accessories 


SEND ME copy of AC Arc Welding Machine Catalog ADW 53A 
AO ; Pe 
Air Reduction, 60 E. 42nd Street, New York 17, N.Y. = 


Firm 





Signed by 
Address , _ 
City _——_Zone___State 






























The Most Versatile Seale in |= 


Industry... d ° 

EXACT WEIGHT Shadograph O D f 

will do more precision weighing r nN e nN ce Irec Ory 
jobs than any other scale in 
industry. Why? (1) near analyt- 
ical precision (not present in 
ordinary scales) (2) speed of —___ | 
operation in mass production. 

These two features alone are | . 

most important in testing, bal- A Record of Industrial Achievement—Part | 


ancing, and selecting ew : 
parts in mass produc- F. W. Foster Gleason 


tion. Standard equip- ee 4 
ment in shell loading AFTER every major conflict the terminology of ordnanp, 
during the war, Shado- undergoes a vast expansion and its nomenclature acquires ney 
graph now turns fully meanings. So, too, many Ordnance establishments are founde 
to important, produc- _ 1 old aSenns yr ae lec, 
tive peacetime indus- 2d older ones assume new importance. 
try. Write for full de- The editors of ARMY ORDNANCE have for some time felt the 
a re- need of a reasonably complete explanatory glossary, combining 
, the ordnance items developed in World War II with the lates 
usages of older terms, as well as a directory of Ordnance estab. 
lishments. 

Therefore a directory and glossary will be published serial); 
in ARMY ORDNANCE. First will come the list of Ordnance estab. 
lishments extant at the time of Japan’s surrender (August 14 
1945). This will be followed by the glossary of ordnance po. 















































































menclature. 





* 
THE EXACT WEIGHT SCALE COMPANY 


Columbus 8, Ohio Army Ordnance Establishments as of 
August 14, 1945 


ABERDEEN PROVING GRouND—Aberdeen Proving Ground, Md. 
Proof of equipment and ammunition. 
ABERDEEN ORDNANCE DEpot—Aberdeen Proving Ground, Md, 


BAUER | an a © a General supplies and ammunition storage. 


AKRON REGIONAL OFFICE—First Central Tower, Akron, Ohio. 
bs JINSISP) ALABAMA ORDNANCE Works—Sylacauga, Ala. Smokeless pow- 
he der, DPA, DMA, tetryl, oleum, TNT, DNT, and sellite, 
Operator: E. I. Du Pont de Nemours & Co. 
ALBANY REGIONAL OFrFICE—15 Park St., Albany, N. Y. 


Dept. W, Toronto, Canada 








Bauer Bros. are specialists in the development and AMMUNITION BRANCH, SMALL ARMs DiIvision—N. W. Ayer 
manufacture of equipment along following lines: Building, Philadelphia, Pa. 
¢ Machinery for Crushing, Breaking, Grind- ANNISTON ORDNANCE Depot—<Anniston, Ala. Ammunition and 
ing, Granulating many agricultural and general supplies storage. Operator: Anniston Warehouse Corp. 
industrial materials—wet or dry. gh 
(Chrysler Corp.). 


e Fluffing units for Sheet Pulp nitrating 
purposes, etc. 





ARKANSAS ORDNANCE PLANT—Little Rock, Ark. Loading plant, 


e Oil Mill Machinery—Cleaning, Decorti- fuze, primers, percussion elements, detonators. Operator: Ford, 
cating, Separating, and Grinding Units for Bacon & Davis, Inc. 
Oleiferous Seeds, Beans, Nuts, etc. ARTILLERY DEVELOPMENT SUBOFFICE—Franklin Institute, Phila- 


e Peanut Processing Equipment for Shelling 
Plants, Peanut Butter Plants, Salted Nut 
Plants, Candy Plants, Confectioners, etc. 


delphia, Pa. 
A. S. F. TratntnGc CENTER (Ordnance)—Aberdeen Proving 


Laboratory service on commercial size machines Ground, Md. 
for experimental grinding, separating problems. ATLANTA ORDNANCE Depot—Atlanta, Ga. General supplies. 
AuGusTtTa ARSENAL—Augusta, Ga. General supplies. 
THE BAUER BROS. co. BADGER ORDNANCE WorKs—Baraboo, Wis. Smokeless powder, 
SPRINGFIELD, OHIO oleum, EC powder. Operator: Hercules Powder Co. 








\ BALTIMORE REGIONAL OFFICE—26 W. Mount Royal Avenue, 
Baltimore, Md. 

BAYTOWN ORDNANCE WorkKs—Baytown, Tex. Toluol. Opera- 
tor: Humble Oil & Refining Co. 

BELLE Meape ASF Depot, ORDNANCE SECTION—Belle Meade, 
N. J. 

BENICIA ARSENAL—-Benicia, Calif. General supplies and am- 
munition storage. 














Mr. Gleason was formerly on the executive staff, historical section, 
Office of the Chief of Ordnance. 
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Manufacturers of 
HARRISBURG PRODUCTS 


“ | | Bicycle Parts and Accessories Alloy and Carbon Steels: Seam- 


less Steel Cylinders, Liquefiers. 
the Pipe Couplings and Pump 
ng Liners; Drop-Forgings and Drop- 
a Forged Steel Pipe Flanges: Coils 
. —— and Bends; Aerial Bomb and 
Shell Casings. 


WALD MANUFACTURING COMPANY 
Incorporated HARRISBURG STEEL CORPORATION 


MAYSVILLE KENTUCKY HARRISBURG PENNSYLVANIA 

















TROJAN 
POWDER 
COMPANY 











YOLOY STEEL 


Combines Strength, Corrosion 
Resistance, Abrasion Resistance, 


Toughness, and Welding Qualities 













Yoloy is Youngstown’s high-tensile, nickel- 
copper low-alloy steel. Its corrosion and abra- 
sion resistance are outstanding. Yoloy built 
equipment is giving long, satisfactory service 
under severely adverse conditions. It is particu- 
larly adaptable where maximum strength plus 
minimum weight are desirable. Yoloy’s welding 
qualities make it an ideal material for this type 
of construction. 


YOUNGSTOWN 


Manufacturers of Carbon, Alloy and Yoloy Steels Allentown, Pa. 


THE YOUNGSTOWN SHEET New York, N. Y. San Francisco, Calif. 
AND TUBE COMPANY Portland, Oreg. Los Angeles, Calif. 


General Offices - Youngstown, Ohio 
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One vehicle 
the whole | 
world knows | 


WILLYS-OVERLAND 
MOTORS, INC. 


TOLEDO, OHIO 

















HEN. 

















Qu PRODUCTS 





Bodies & Hoists 
Transport Tanks s ; the Wonka 
Better Foods 
Better Homes 
Better Roads 
Better Transportation 


x AO-10 


Road Machinery 


Heating 
Equipment 


Dehydrators ~—, 
Bottle Washers 
Water Systems 
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GENERAL OFFICE MILWAUKEE 1, WISCONSIN 











Ordnance Directory 














BERWICK REGIONAL OFFICE—American Car 
Berwick, Pa. 

eo REGIONAL OFFICE—Bethlehem Steel Corporation 

ethlehem, Pa. } 

BIRMINGHAM ORDNANCE District—700 Frank Nelson Buildin 
Birmingham, Ala. & 

Biack HILts ORDNANCE DEPotT—lIgloo, S. Dak. Ammunition 
and general supply storage. 

BLUEBONNET ORDNANCE PLANT—McGregor, Tex, Loadi 
plant: Shells, bomb clusters, demolition blocks, bombs 
Operator: National Gypsum Co. 

BLUE GRAsS ORDNANCE Deprot—Richmond, Ky, Ammunition 
and general supplies storage. Operator: Blue Grass Ordna 
Depot, Inc. (Firestone Tire & Rubber Co.). >: 

BostoN ORDNANCE DistRIcT—140 Federal Street, Boston, Mass, 

BUCKEYE ORDNANCE WorKs—Ironton, Ohio. Anhydrous am. 
monia. Operator: Atmospheric Nitrogen Corp. 

BUFFALO REGIONAL OFFICE—286 Main Street, Buffalo, N, y, 

Cactus ORDNANCE WorKs—Dumas, Tex. C-S. Operator: Shai 
Union Oil Corp. 

CANNON SUBOFFICE—Watervliet Arsenal, Watervliet, N, y, 
(Artillery Division, Industrial Service). 

CANTON REGIONAL OFrFiceE—Renkert Building, Canton, Ohio, 

CARTERET ORDNANCE MoToR RECEPTION PARK—Rahway, N, J. 

CasaD ORDNANCE DEpot—New Haven, Ind. General supplies 

CHATTANOOGA REGIONAL OrFIcE—Chattanooga Bank Building 
Chattanooga, Tenn. 

CHEROKEE ORDNANCE WorKs—Danville, Pa. 
hexamine. Operator: Heyden Chemical Co. 
CHESTER TANK Depot—Chester, Pa. Contractor: Ford Motor 

Co. 

CHICAGO ORDNANCE 
Chicago, III. 

CHICKASAW ORDNANCE WorKs— Millington, Tenn. TNT, DNT, 
and smokeless powder. Operator: E. 1. Du Pont de Nemours & 
Co. 

CINCINNATI ORDNANCE District—Big Four Building, Cincin- 
nati, Ohio. 

CINCINNATI REGIONAL OFFICE—Big Four Building, Cincinnati, 
Ohio. 

CLEVELAND ORDNANCE District—Terminal Tower Building, 
Cleveland, Ohio. 

CLEVELAND REGIONAL OFFICE— B. of L. E. Building, Cleveland, 
Ohio. 

Cotumsus ASF Depot, ORDNANCE SECTION—Columbus, Ohio, 
General storage. 

Coosa RIVER ORDNANCE PLANT—Talladega, Ala. 
igniter loading, rockets. Operator: Brecon Loading Co. 

CORNHUSKER ORDNANCE PLANT—Grand Island, Nebr. Bomb 
and shell loading. Operator: Quaker Oats Ordnance Corpor 
tion. 

Curtis Bay ORDNANCE DEpot—Baltimore, Md. Ammunition 
storage. 

DALLAS REGIONAL OFrFICE—Liberty Bank Building, Dallas, Tex. 

DAYTON REGIONAL OFFICE—Third National Building, Dayton, 
Ohio. 

DELAWARE ORDNANCE DeEpot—Pedricktown, N. J. 
tion storage. 

DENVER ORDNANCE PLANT—Denver, Colo. Shell and fuzes. 

DENVER REGIONAL OFFICE—Continental Oil Building, Denver, 
Colo. 

Des MoINnEs ORDNANCE PLANT—Des Meines, Iowa. Small-arms 
ammunition. Operator: U. S. Rubber Co. 

DETROIT ARSENAL (formerly Office, Chief of Ordnance—Detroit), 
Detroit, Mich. 

Detroit GAGE SuBoFFICE—Union Guardian Bldg., Detroit, 

Mich. 


& Foundry Ca, 


Formaldehyde, 


District—38 South Dearborn Street, 


Bag and 


Ammuni- 
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AJAX-NORTHRUP 


HIGH FREQUENCY INDUCTION FURNACES 


HEATING: or Forging-Spinning—Nos- 


MELTING: For Centrifugal Gun Cast- 







a 
ORTHRUP HIGH-FREQUENCY 
Sence 1916 HEATING - MELTING 





ing — Brazing — Hardening 
Shells, Bombs, Gun Parts, etc. 


ings—Alloy Steel Castings 
and Ingots—Tool and Mag- 
net Steels—Emergency Cast- 
ings, etc. 


AJAX ELECTROTHERMIC CORP. 
AJAX PARK, TRENTON 5S, WJ 














-|| THE 

‘|| ANCHOR 
‘|| PACKING 
|| COMPANY 








al PHILADELPHIA 
™ AND BRANCHES 








«|| METALLIC AND FIBROUS 
“|| PACKINGS FOR ALL 
"“}| INDUSTRIAL PURPOSES 





Micro-form Grinders ¢ Thread and Form Grinders 
Gear Chamfering Machines ¢ Gear Burring Machines 


Precisionaires «+ Visual Gages -« Electrigages 


Internal and External Thread Checking Instruments 


Design * Manufacture ¢ Di ional Control Systems 
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SHEFFIELD 


P7P/rodiuchs and Sewtces 


Machine Fools 







Special Purpose Machine Tools 


Measuring Jus louments 







Multicheks « Electricheks 





Automatic Gaging Machines 







7 ecal Prectiton Ge ages 
Contract Penveves 












Diemakers « Toolmakers 
Precision Parts and Assemblies 









Se 


TT: <merree CORPORATION 


Daylon 4, Of me LA Ae 


MACHINE TOOLS * GAGES * MEASURING INSTRUMENTS 
CONTRACT SERVICES 


so 





“Bearings by Graph tle” 





World’s Largest Producers 
of Lined Bearings 


for 


AUTOMOTIVE and 
AIRCRAFT ENGINES 


THE 
CLEVELAND GRAPHITE BRONZE CO. 


Cleveland 


Detroit New York Chicago 











Improved Athey Mobiloader 


® 
‘> 
™ 
“ 





* NEW! More Stability-Better Vision 
* NEW! Hydraulic Control 
* NEW! Improved Bucket Design 


ATHEY PRODUCTS CORPORATION 


5631 W. 65th St. Chicago, Ill. 








Ordnance Directory 





DETROIT ORDNANCE District—National Bank Building De 
troit, Mich. ned 
Dickson Gun PLANt—Houston, Tex. Gun tube Casting, Oper 
tor: Hughes Tool Co. . 

DIRECTOR OF PERSONNEL, OCcO, SUBOFFICE—Philadelphia Ord. 
nance District—150 South Broad Street, Philadelphia Pa 

Dixie ORDNANCE WorKs—Monroe, La. Anhydrous ammoni 
Operator: Commercial Solvents Corporation. . 

East TENNESSEE ORDNANCE WorKs—Copperhill, Tenn. Oleum 
Operator: Tennessee Copper Co. 

EpGEWooD ARSENAL ORDNANCE ASSEMBLY PLANT—Edgewood 
Md. Chemical shell assembly. 

ELWoop ORDNANCE PLANT—Joliet, Ill. Loading plant: shel 
bombs, boosters, primers, mines, demolition blocks, fuzes 
detonators. Operator: Sanderson & Porter. 

ENGINEERING AND ADMINISTRATIVE SUBOFFICE—Union Gygy. 
dian Building, Detroit, Mich. (Production Service Division 
Industrial Service). 

ERIE ORDNANCE Depot—Lacarne, Ohio. General supplies anj 
artillery storage. 

Er1E Provinc Grounp—Lacarne, 
matériel and armor plate. 

FreLD CARRIAGE AND RECOIL MECHANISM SUBOFFICE—Rock 
Island Ordnance Center, Rock Island, Ill. (Artillery Division 
Industrial Service). 

FreLD DirREcCTOR OF AMMUNITION PLANTS—3629 Lindell Blyd. 
St. Louis, Mo. (Ammunition Division, Industrial Service), 
FIELD SERVICE SuBoFFICE—Frankford Arsenal, Philadelphia, Pa. 
FIELD SERVICE SuBOoFFICE—Rock Island Ordnance Center. 

Rock Island, IIl. 

FIELD SERVICE SUBOFFICE, SUBMARINE MINE DeEpot—For 
Monroe, Va. 

Fire ConTROL SuBorFicE—Frankford Arsenal, Philadelphia, Pa, 
(Artillery Division, Industrial Service). 

Fort Crook ORDNANCE Depot—Fort Crook, Nebr. 
supplies. 

Fort WaYNE BRANCH OFFICE—215 Berry St., Fort Wayne, Ind. 

Fort WAYNE ORDNANCE DEepot—Detroit, Mich. General sup. 
plies. 

Fort WortH ASF Depot, ORDNANCE SECTION—-Fort Worth, 
Tex. 

FRANKFORD ARSENAL—Philadelphia, Pa. Fire-control instru- 
ments, small-arms ammunition, and artillery ammunition, 
FRANKFORD ORDNANCE Derot—Philadelphia, Pa. Fire-control 
instruments and parts, tools, and accessories of fire-control 

instruments and of antiaircraft artillery. 

GADSDEN ORDNANCE PLANT—Gadsden, Ala. Shell forging and 
machining. Operator: Lansdowne Steel & Iron Co. 

GoPHER ORDNANCE WorkKs—St. Paul, Minn. Smokeless powder 
and oleum. Operator: E. 1. Du Pont de Nemours & Co. 

GRAND Rapips REGIONAL OrFrice-—303 Keeler Building, Grand 
Rapids, Mich. 

GREEN RIVER ORDNANCE PLANT—Dixon, Ill. Loading plant 
armor-piercing ammunition, rockets, shells, grenades, fuzes 
Operator: Stewart-Warner Corp. 

GutF ORDNANCE PLANT—Aberdeen, Miss. Loading plant 
armor-piercing ammunition, shells, tracers, rockets, fuze 
Operator: Procter & Gamble Defense Corp. 

Hotston ORDNANCE WorKs—kKiungsport, Tenn. RDX and 
Composition B. Operator: Tennessee Eastman Corp. 

HoosIER ORDNANCE PLANT—Charlestown, Ind. Bag- and 
igniter-loading plant. Operator: Goodyear Engineering Corp. 

Houston REGIONAL OFFicE—1717 Niels-Esperson Building 
Houston, Tex. 

ILLINOIS ORDNANCE PLANT—Carbondale, Ill. Loading plant: 
shells, bombs. Operator: Sherwin-Williams Defense Corp. 

INDIANA ORDNANCE WorKs—Charlestown, Ind. Smokeles 


Ohio. Proof of artiller, 


General 


powder, DMA, DPA. Operator: E. 1. Du Pont de Nemours&Co. 


ARMY ORDNANCE 





| 
































HECO IS GROWING 


















«| Like the Rocky Mountain West 
“| HECO PRODUCTS ARE NOW 
«| NATIONALLY DISTRIBUTED 


«— | BY THESE HECO DIVISIONS 
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' Photographic Equipm 
a Chemical e a 2 ae anenel From the beginning, Republic Thunderbolts have 
| 
7 | been powered by mighty Pratt & Whitney 2,000- 
| @ Contract @ Hardware 
ck FF . horsepower engines. Now, these dependable Double 
on 
| Wasps are driving 4-bladed Hamilton Standard 
| @ Industrial @ Gas Specialties 
d., Hydromatic propellers, which add their share to 
the increased performance of this great fighter. 
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he ta 
Yt HECKETHORN MFG. & SUPPLY CO. eATED AIRCRAFT CORPORATION 
LITTLETON, COLORADO Me o EAST HARTFORD + CONNECTICUT 
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. In the building of products for peace .. . 
i as in the production of materials for war— 
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Machine Tools 


hold your tooling investment toa minimum 


Free bulletins help you more Milwaukee Machine Tools. 
clearly visualize the money- Check the ones you want sent 
saving versatility of Delta- to you in the coupon below. 


Subsidiary of Rockwell Manufacturing Co. 





“ Tear out coupon and mail today! 


THE DELTA MANUFACTURING CO. 
601G E. Vienna Ave., Milwaukee 1, Wis. 


Please send me bulletins on these Delta-Milwaukee Machine Tools: 
O Drill Presses O Abrasive Finishing Machines 











A complete line of multiple spindle screw 
machines to 21,” capacity. Also a com- = O Toolmaker* Grinders O Metal-cutting Band Saws 







. ° ‘ _: ; ° — oi © Standard Tool Grinders C) Carbide Grinders 
a pen of — —“_" four, = *Trade Mark Reg. U.S. Pat. Off. O Cut-Off Machines 
and eight spindles up to capacity. 

8 P I I Name ..... ; ievenanae Position. .. 













NEW BRITAIN-GRIDLEY MACHINE DIVISION ID recensigntaccnancetrenentennesncatansnegeann’ 
THE NEW BRITAIN MACHINE COMPANY : Address .. oe eee esse WITTTTITTTITi TTT ttt Tt 
NEW BRITAIN, CONNECTICUT i PE hin va tcicsaseversesaws ' e008 DAG. cc cncesnssinsscses 
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For every type of ship- 
ping pack .. . boxes 
- cartons bales 
crates. bundles. 
skid-loads . carload 
ladings ... Acme 
Steelstrap provides 
effective and economi- 
cal protection from 
damage in transit, re- 
duces shipping costs 
and makes possible 
“Bound to Get There”’ 
arrival of all material. 
Fast-operating Acme 
strap-applying equip- 
ment permits produc- 
tion-line speed in ful- 
filling the essential 
strapping specification 
on Government orders. 
Write, ’phone, or wire 
for complete data. 








ATME 


2840 Archer Ave., CHICAGO 
Branches and Sales Offices in Principal Cities 
Refer te your Loeal Telephone Directory 





Acme Stecbstrafy 


Meets All Federal Strapping Specifications 











STEEL CUMPANY 


291 Broadway, NEW YORK 














and industry 





MUNITIONS DIVISION 


Manufacturers of over 360 
different products for home 


ARMSTRONG CORK COMPANY 


Laneaster, Pennsylvania 








Ordnance Directory 





INDIANAPOLIS REGIONAL OFFICE—2001 Northwestern Ave., Ip 
dianapolis, Ind. — 

INSPECTION GAGE SUBOFFICE—238 East Wyomin 
Philadelphia, Pa. (Production Service Division, 
Service). 

IowA ORDNANCE PLANT—Burlington, Iowa. Loading she 
shells, mines, bombs, fuzes, detonators, boosters, { 
TNT pellets. Operator: Day & Zimmerman, Inc. 

JAYHAWK ORDNANCE WorKs—Pittsburg, Kans. Ammonia and 
ammonium nitrate. Operator: Military Chemical Works, Ine 

JEFFERSON PROVING GROUND—Madison, bnd. Proof of equip. 
ment and ammunition. 

KANKAKEE ORDNANCE Works—Joliet, Ill. DNT, tetryl, lead 
azide, TNT, and oleum. Operator: U. S. Rubber Co. 

Kansas City REGIONAL OFFICE—918 Porter Building, Kansas 
City, Mo. 

KANSAS ORDNANCE PLANT—Parsons, Kans. Loading plant: 
Shell boosters, propelling charges. Operator: J-M Service Corp, 

KENTUCKY ORDNANCE WorkKs—Paducah, Ky. TNT, oleum, 
Operator: Atlas Powder Co. 

KEYSTONE ORDNANCE WorkKS—Meadville, Pa. TNT, oleum, 
Operators: Fraser-Brace Engineering Co. and General Chemical 
Meadville Corp. 

KINGSBURY ORDNANCE PLANT—La Porte, Ind. Loading plant; 
shells, mines, fuzes, bomb clusters, canisters, armor-piercing 
ammunition, primers, grenades. Operator: Todd & Brown, 
Inc. 

LaKE City ARSENAL—Independence, Mo. 
nition. Operator: Remington Arms Corp. 

LANSING REGIONAL OFFICE—532 Mutual Building, Lansing, 
Mich. 

LETTERKENNY ORDNANCE DEPpot—Chambersburg, Pa. Ammv- 
nition and general supplies storage. 

Lima REGIONAL OrFiceE—Colonial Finance Building, Lima, 
Ohio. 

Lima TANK Depot—Lima, Ohio. 
Service. 

LINCOLN ORDNANCE Depot—Springfield, Ill. General supplies, 

Lone STAR ORDNANCE PLANT—Texarkana, Tex. Loading plant; 
Shells, primers, bomb clusters, fuzes, boosters, tracers. Opera 
tor: Lone Star Defense Corp. (The B. F. Goodrich Co.). 

LONGHORN ORDNANCE WorkKs—Marshall, Tex. TNT. Op 
erator: Monsanto Chemical Co. 

LoNGUE PoINTE ORDNANCE Depot—6565 Notre Dame Street, 
East, Montreal, Canada. Contractor: War Supplies, Limited. 

LoRDSTOWN ORDNANCE Depot—Warren, Ohio. General sup- 
plies. Operator: Lordstown Depot Mgt., Inc. (Sears, Roebuck 
& Co.). 

Los ANGELES ORDNANCE DeEpot—Wilmington, Calif. 
supplies. 

Los ANGELES REGIONAL OrFicE—455 Chamber of Commerce 
Building, Los Angeles, Calif. 

LovuIsIANA ORDNANCE PLANT—Shreveport, La. Loading plant: 
armor-piercing ammunition, shells, mines, grenades, bombs, 
fuzes, tracers. Operator: Silas Mason Co. 

LouIsVILLE REGIONAL OFFICE—303 Fincastle Building, 301-5 
West Broadway, Louisville, Ky. 

MAUMELLE ORDNANCE WorkKsS—Little Rock, Ark. 
picrate. Operator: Cities Service Defense Corp. 

MANSFIELD REGIONAL OFrFICE—Ohio Brass Co. Office Building, 
Mansfield, Ohio. 

Miran ORDNANCE CENTER—Milan, Tenn. (Includes Wolf 
Creek Ordnance Plant and Milan Ordnance Depot.) 

MiLan OrDNANCE Deport (Unit of Milan Ordnance Center)— 
Milan, Tenn. Ammunition storage. Operator: Procter & 
Gamble Defense Corp. 

MILWAUKEE REGIONAL 
Milwaukee, Wis. 
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: LUBRICANTS 
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?. are manufactured 


by 
: The | 
UNITED OIL CO.. INC. 


Baltimore 24, Maryland 

















+++ the Army-Navy "E” 
++. awarded August 
28th, 1942 


... ARMY-NAVY “E” 
SIXTH AWARD 
June 9th, 1945 
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1S PROUD TO SERVE YO U 
Who Serve Our Country 


McCord is producing for America’s Armed Forces 
on land, on sea and in the air. In addition McCord 
regular lines of radiators, gaskets, lubricators and 
heat transfer surface are being supplied for the 
Army, the Navy and essential civilian use. 


McCORD CORPORATION 
GENERAL OFFICES, ENGINEERING AND LABORATORIES 
DETROIT 11, MICHIGAN 
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Swank facilities are employed 
in making some of the most 


precious “jewels” of all... 
the tools of victory, to help 


assure freedom everywhere. 














QUALITY HARDWARE 
AND 
MACHINE CORPORATION 


Designers and Builders 
of Progressive Dies to 
Produce belt links 


5823-51 Ravenswood Avenue, 


Chicago, Illinois 






































The “GREENFIELD” Threading Team 


From the metallurgist, who tests the steel from which “Greenfield” 
Taps, Dies and Gages are made, to the field engineer who 
help s the user get the most ope out of 
EG reenfeld” ‘ools — there is a high! eet 

organization of “Greenfiel Men’ 

gether they make the “Greenfield” 

Threading Team an outstanding con- 

tribution to the efficiency of the metal- 

working industry. 





we 


GREENFIELD TAP and DIE CORPORATION + GREENFIELD - 


MASSACHUSETTS 





© In meeting the war’s demand for faster and better 
product finishing, Glidden developed new ideas that 
will improve the speed and efficiency of your finish- 
ing. Now is the time to plan their use to speed up 
your production. 


A Glidden Industrial Finishing Specialist will gladly 
call and discuss these developments with your pro- 
duction men and assist in adapting them to your 
particular finishing requirements. His experience can 
help speed your production and keep it on a satis- 
factory basis from the start. 


THE GLIDDEN COMPANY 
National Headquarters: Cleveland, Ohio 


GLIDDEN PAINTS 









Review Staff 








Bric. Gen. DONALD ARMSTRONG, 
author, lVashington, D.C. 
Cor. Grorce S, Brapy, consulting engineer, author, editor. Wash. 


ington, D.C, 


military historian, 


lecty rer. 


F. W. Foster GLeason, military historian, ordnance Inaly si 
editor, Washington, D. C. j 
Lieut. Cot. Cavin Gopparp, small-arms authority, W ashington 

Df, 
Capt. MELVIN JOHNSON, automatic arms expert, inventor, author 
Boston, Mass. 
Bric, Gen. R, H. Somers, engineer, ballistician, author, editor, 


Dover, N. H, 
Cor. THomas K. Vincent, artillerist, engineer, author, Spring. 
field, Mass. 


CoMMONSENSE SHOTGUN SHooTING. By Fred Etchen. Hunt. 


ington: Standard Publications, Inc. 186 pp. $6. 


AFTER more than half a century behind a gun, Fred Etchen 
has yielded to the yen to do a book on shotgun shooting. His 
contribution, a very creditable one, is the latest of a long line— 
one practically coeval with the invention of movable type. 

Whereas modern books on the shotgun and its use exhibit 
marked similarity in general content and treatment, early works 
on sporting gunnery are far from falling into a stereotyped pat- 
tern. They are as different in coverage and format as the indi- 
vidualities of their authors. 

The tendency toward: sameness in today’s books on how to 
become proficient with the shotgun derives doubtless from the 
unhappy fact that there is much less to say about this subject 
than there once was. The types of game considered suitable 
for the bag of the accomplished sportsman, in the United 
States at least, have diminished so markedly; closed seasons, 
once nonexistent, are now so long; and bag limits, likewise 
once unknown, so reduced, that to keep his hand in the marks- 
man must practice upon inanimate objects. 

This calls for chapters on trapshooting, and that compara- 
tively recent offshoot of the same, “skeet.” It calls for more 
space devoted to the fit of guns, their handling and care, 
safety rules and their observance, and less to instructions on 
how to take game. In evidence whereof, Etchen offers a single, 
7-page chapter on “Hunting and Locating Your Game.” 

Etchen’s work is done in a most readable style and should 
appeal to every lover of the smoothbore. His opening remarks 
—eight pages of shooting reminiscences—will bring nostalgic 
memories to the old-timers and leave the méddern shooter 
green with envy at the limitless opportunities for the taking 
of game which his forebears enjoyed and accepted as a mat- 
ter of course. The remainder of the book is full of advice from 
master to pupil by which the latter can profit, and hand- 
somely, if he will—Catvin Gopparp. 


SourHerN Horizons. By William Haynes. New York: 


D. Van Nostrand Company. 316 pp. $2.75. 


For many years the South was the Nation’s No, 1 economic 
problem. It placed much of its dependence upon the cotton 
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Typists like the Smith-Corona office 
typewriter, because it enables them 
to get more speed with less effort— 
less fatigue—and because of its many 
time-saving features, such as auto- 
matic margin set, keyset tabulator, 
Floating Shift. 


Smith-Corona 














ArmaSteel 


A east ferrous metal 






Browning Automatic Rifle Receiver 


Weight of bar stock formerly used, 20 pounds; 
ArmaSteel rough casting, 9.02 pounds; fin- 


ished part, 3.09 pounds. Machining time 
cut down from 16-18 hours to 2 hours. 


SAGINAW MALLEABLE IRON 


DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


CAST FOR A LEADING ROLE IN ARMAMENT 





STATESMAN 
21 jewels 





AMBASSADOR 
21 jewels 


‘B2° 
Stsenting the Méw— 
BU 
(ae ? 
Excdlency Guu ZZ 
oS 
LL feweli $52.50 to $225.00 








PHEOLL MANUFACTURING 
COMPANY 


MANUFACTURERS OF 


SCREWS: BOLTS: NUTS 


Machine Screws ¢ Sheet Metal Screws « Wood Screws 
Cap Screws « Set Screws « Thumb Screws 
Socket Set Screws « Socket Head Cap Screws 
Phillips Recessed Head Screws ¢ Lock Washer Screws (Sems) 
Special Screws and Bolts 

Stove Bolts e Carriage Bolts « Machine Bolts « Lag Bolts 

Machine Screw Nuts ¢ Wing Nuts e Seml-Finished Nuts 
Cold Punched Nuts ¢ Cap Nuts e Knurled Nuts 

Brass Washers « Threaded Rods © Cold Upset Products 


GENERAL OFFICES AND FACTORY 
5702 ROOSEVELT ROAD - CHICAGO 50, ILL. 


SALES OFFICES AND WAREHOUSES 
NEW YORK + DETROIT - MINNEAPOLIS 
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OHIO FALLS DYE 


and FINISHING WORKS 
LOUISVILLE * KENTUCKY 

































SINCE 1897 
THIS NAME 
STANDS FOR 
GUARANTEED 
SATISFACTION 


DYERS, FINISHERS 
and 
WATERPROOFERS 
of Cotton Duck, Drill and Sheeting up to 72 
inches in solid colors. Vats, Minerals, Nap- 

thols, Sulphurs and Commercial Colors. 
Our Khaki and other Mineral Colors are 
specially processed so as to overcome friction 
in sewing. 

























































ENGINEERING LEADERSHIP 
} IN HYDRAULIC JACKS, HAND 
AND POWER GRINDERS 


AMERICAN 
HYDRAULICS, INC. 


SHEBOYGAN, WISCONSIN 





Book Reviews 





industry which, because of the fluctuations of the export ma 
ket and a constantly depleted soil, was an uncertain source I 
wealth. The Government aids to this industry and wk 
turpentine and rosin industries had been reacting by caysj 
the growth of substitutes. " 

The TVA, however, was one of several factors that helped 
industrial life in the South, and by the time that World War 
II called for a maximum effort from the Nation, the South 
was already unfolding its great resources. During the war 
magnesium plants and great chemical plants were established 
tung oil production was expanded, more attention was given 
to a broader agriculture. Transportation barriers were broken 
down so that the South’s vast agricultural, forestal, and min- 
eral resources could be developed and become better knowy 
to the rest of the country. 

“Southern Horizons” is not a propaganda essay by any 
regional booster. Mr. Haynes is a Connecticut Yankee who 
tells the story of the resources and economic development of 
the South in an interesting fashion. Rich in coal, iron, mip. 
erals, forest products, and with a climate that can furnish 
the North with food four months ahead of its own season, the 
South is well on its way.—GeorceE S. Brapy. 


ArticLtes oF War Annotate. By Lee S. Tillotson. Harris. 
burg: Military Service Publishing Company. 386 pp. $2.59, 


THIS is the fourth revised edition of a standard text on the 
subject. First printed in November 1942, the volume has gone 
through nine printings since its original publication. 

The Articles of War were enacted as a part of the National 
Defense Act of June 4, 1920. The enacting clause provides that 
these Articles “shall at all times and in all places govern the 
armies of the United States.” Military law is due process of 
law to those in the military service. 

Colonel Tillotson, in a well-documented and conveniently 
arranged book of 386 pages, presents in complete annotation 
all the Articles of War with references, authorities, and inter- 
pretations. It should be available to all military personnel and 
to civilians who are mindful of the unwarranted attacks which 
are so frequent these days against military law and order— 
JosEPH CORNWALL. 


Tue Russtan Tokarev Semiautomatic Reve. By George R. 
Gans. Privately printed by Roger Marsh, Hudson, Ohio. 
6 pp. 50¢. 

GEORGE GANS has produced a very useful little brochure 
on the Tokarev rifle. It offers full information on the principle 
of operation of this gas-actuated weapon, together with com- 
plete directions on field stripping. For those lucky enough to 
possess a specimen of this excellent arm, this manual should 
prove extremely useful. 

Whether Gans’ booklet will gain wide distribution, in view 
of the preéxistence of W. H. B. Smith’s “Basic Manual of 
Military Small Arms,” which embodies information closely 
duplicating that which Gans offers, remains to be seen. Let 
us hope that it does, since any new venture in the field of 
arms literature is, to my mind, distinctly to be encouraged. 
It is to be remarked, however, that in the case of this pat- 
ticular number of the “Weapons Series,” proofreading has 
been a bit careless. 

The technical description is clear, terse, and simple. Illus- 
trations, done by the master hand of the author, are fully up 
to his usual standard, which means that they would be diff- 
cult to improve. 

A single suggestion—no mention is made of the fact that 
the Tokarev bolt stays open when the last shot has been fired 
from the magazine.—CAaLviIn Gopparp. 
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AMERICAN CHAIN & CABLE 


BRIDGEPORT * CONNECTICUT 


e CHAIN .. Weed Tire Chains « Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
CABLE . . Tru-Lay Preformed Wire Rope and Cres- 
cent Non-Preformed Wire Rope 
AMERICAN CABLE DIVISION 
Acco AUTOMOTIVE & AIRCRAFT .. Cable, Controls, 
Fittings * Tru-Stop Brakes for Trucks and Buses 
PRODUCTS AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
chines * Nibbling Machines 
e : ANDREW C. CAMPBELL DIVISION 
CHAIN BLOCKS .. and Trolleys 
FOR FORD CHAIN BLOCK DIVISION 
INDUSTRY WIRE ROPE .. Lay-Set Preformed Wire Rope «+ 


Nonparell Non-Preformed Wire Rope 
TRANSPORTATION HAZARD WIRE ROPE DIVISION 
AGRICULTURE 


* 








PRESSURE GAGES . . . HELICOID GAGE DIVISION 
AUTOMOTIVE EQUIPMENT .. for garages and 


service stations 
MANLEY MANUFACTURING DIVISION 
WIRE... Welding Wire, Shaped Wire, Manufac- 
turer's Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
LAWN MOWERS .. Lawn Cleaners 
PENNSYLVANIA LAWN MOWER DIVISION 
VALVES . . Bronze, Iron & Cast Steel 
READING-PRATT & CADY DIVISION 
AUTOMATIC REGULATING VALVES 
CASTINGS d'ESTE DIVISION 


Steel « READING STEEL CASTING DIVISION 
Malleable Iron « AMERICAN CHAIN DIVISION 
HOISTS AND CRANES... Wright Chain Hoists, 


A 
TRADE WS Electric Hoists, Cranes 
MARK WRIGHT MANUFACTURING DIVISION 
* BOLTS AND NUTS .. Log Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
SPRINGS . . Owen Springs and Units for Mattresses 
and Furniture 


. Vola OWEN SILENT SPRING COMPANY, Inc. 
f or 10K) @ HARDNESS TESTERS . . (Rockwell) 

: WILSON MECHANICAL INSTRUMENT CO., Inc. 
Safety In Canada.. DOMINION CHAIN COMPANY, Limited 
In England..BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 
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The Douglas AD-1 
with a WRIGHT CYCLONE 18 


New addition to the Navy's air fleet is the Douglas 
AD-1, carrying three tons of bombs, torpedoes or 
mines, plus five-inch rockets and 20 mm. cannon. A 
Wright Cyclone 18 of 2,500 horsepower gives the 
AD-1 more speed, range and load-carrying capacity 
than any wartime predecessor of its type. 





















































AIRCRAFT ENGINES 
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FIRST IN FLIGHT 















MACHINE GUNS 


of the 
UNITED STATES, 1895-1944 


By Mas. B. R. Lewis 
Historical Section, Office of the Chief of Ordnance 


This is a series of five articles which began in the July- 
August 1945 issue of ARMY ORDNANCE and concluded with 
the March-April 1946 issue. The series is now being pub- 
lished in brochure form and is available to members of 


the Army Ordnance Association without charge. 


This series constitutes the only complete and authentic 
published account which lists and describes al// the official 
models of U.S. machine guns from the first caliber .30 


weapon up to those developed in 1944. 


Address requests for copies to 


THE ARMY ORDNANCE ASSOCIATION 
705 Mills Building @ Washington 6, D. C. 




























THE BALDWIN LOCOMOTIVE WORKS 


Sta :dord Steel Works Division The Pelton Wote: Wheel Co 
Ba iwin Southwark Division “ne Whitremb Lecometive Ce 
Baidwin De La Vergne Sales Corp The Midvei+ C« 

Cramp Brass & tron Fourdries C. 











July-August, 1946 











CHASE BRASS & COPPER CO. Incorporated 
Subsidiary of Kennecott Copper Corporation 
Waterbury 19, Connecticut 


Warehouses: Baltimore, Boston, Chicago, Cincinnati, 
Cleveland, Detroit, Indianapolis, Los Angeles, Milwaukee, 
Minneapolis, Newark, New Orleans, New York, Philadel- 
phia, Pittsburgh, Providence, St. Louis, San Francisco, 
Seattle. 
Sales Offices: Albany, Atlanta, Houston, Jacksonville, 
Kansas City, Rochester, Washington. 











It was a matter of pride to us to 


produce the dest in fulfilling war 


contracts. It is a matter of pride 
to us to serve you best in peace- 
time now that we have returned to 
manufacture of our prewar prod- 


ucts in new and improved designs. 


MUNCIE GEAR WORKS, INC. 


Muncie, Indiana 


Manufacturers of Neptune Outboard Motors 
and Master Stokers 
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Tue ENGINEER IN Society. By John Mills. New York: DY, 
T ~ i é % an 
Nostrand Company. 196 pp. $2.50. 


THIS could have been an excellent book if the author had done 
with it what he and his engineers do with an ordinary engi 
neering task; namely, revise, revamp, refine, and finally 9g. 
semble the reworked and polished parts into an attractive 
product. There is good material in the book, based On the 
long and eventful career of the author, but it never got be. 
yond the preliminary laboratory stage of preparation, To the 
reader it is rambling, repetitious, and tedious. There is 
too much first-person narrative, which is a difficult style fo 
the ordinary writer to do well. q 

It is not easy to grasp the drift and intent of the book, but 
if the author means to imply that the engineer and the scien. 
tist can take the lead in guiding the economics and Politics 
of the new age, this reviewer does not agree. The very freedom 
of the engineer from the broad economic and political probe § 
lems is what fits him to do the close inventive work. If ie 
becomes an economist and politician he is going to unfit 
himself for the laboratory. The author states that the e gi. 
neer and scientist can apply the objective method of sciengs 
to our lives and surroundings. He forgets that human beings 
with free will do not react like the materials in his test tubes 
The reviewer recommends waiting for a second revised edit 
tion before reading this book.—GrorcE S. Brapy. 


Parton AND His Tuirp Army. By Col. Brenton G. Wallace, 
Harrisburg: The Military Service Publishing Company, 
250 pp. $3. 

By presenting a wealth of facts, many of which would not 

be known to other authors, in an easily read and interesting! 

style, Colonel Wallace has prepared a book which is not to 
professional for the nonmilitary reader but of sufficient img 
terest that it should be included in the library of those wh 

are of the military profession, particularly those who served) 
in the ETO. The account of exciting staff meetings on fhe 
eve of critical actions by the fast-moving, hard-hitting Thint 

Army gives a background for understanding the events thal 

thrilled the world and earned the fearful respect of the enemy 

Several times General Patton chafed under the decisions 
higher authority, but at no time was there any question @ 
his personal loyalty and obedience to Generals Eisenhowg 
and Bradley. In his eagerness to destroy the enemy and @ 
the war quickly, General Patton wanted to close the Falaitt 
pocket, to storm the Siegfried Line in September, and goe 
to Berlin in March, but orders from his superior commande 
restrained him to comply with carefully considered over 
plans. 

It is quite likely that most readers will agree with the 
viewer in wishing that more space had been devoted to G@ 
eral Patton as an individual. A man of quick but firm4 
cisions, General Patton was hated by some as strongly as 
was loved by the majority, but all were proud to have set 
in his Third Army.—-BENJAMIN S, MEsIcK. 


Carco Deapweicut Distrisution. By Martin Heuvelman 


New York: Cornell Maritime Press. 96 pp. $1.50. 


THIS little book, written by a man who during the war 

superintendent of stevedoring at the New York Port of Ea 
barkation, has simplified the principles and procedures 9 
cargo loading for space saving, good stability, and to meg 
the requirements of proper weight distribution. It is in simp 

language illustrated with line drawings and is intended for 
ships’ officers and for those responsible for shipping freigh 


overseas.—GEorGE S, Brapy. 
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